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IHHOACHUTEJBbHASA 3AIINCKA

[Tporpamma 1mo MaTeMaTHKe Ha YPOBHE HAYAIBHOTO OOIIEro 0Opa3oBaHUACOCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHUS MPOrpaMMbl HadanbHOro obuiero oopazoBanus ®I'OC HOO, a
TAKXXC OPHUCHTHPOBAHA Ha LCJICBBLIC IMPUOPUTCTBI AYXOBHO-HPABCTBCHHOI'O PAa3BUTHA, BOCIIMTAHUA U
COLMAIN3aLUK 00y4arouuxcsi, ChOpMyIUpOBaHHbIE B (perepanbHoil pabodeli mporpaMMe BOCIIUTaHMUS.

Ha ypoBHe HauanbHOTO 00IIEro 0Opa3oBaHUs U3yYEHUE MAaTEMaTUKU MMEEeT 0cOo00e3HauUCHNUE B
pazButun oOyyarorierocs. I[IpuoOperéHHbIE WM 3HAHUS, OMBIT BBIIOJHEHUS NPEIAMETHBIX U
YHUBEPCAJbHBIX  JIEHCTBUA Ha MaTeMaTHYECKOM MaTepuaiie, IepBOHAYAJIbHOE OBIA/ICHUE
MaTeMaTHYECKUM SI3BIKOM CTaHYT (yHAaMEHTOM OOy4YeHHs Ha YpPOBHE OCHOBHOTO OOILIETo
oOpa3oBaHus, a Takxke OyayT BocTpeOoBaHbl B kuM3HH. [IporpamMmma mo maremaTuke Ha YpOBHE
HAyaJIbHOTO O0Iero oOpa3oBaHMs HalpaBlIeHa Ha JOCTIKEHHE CIEAYIOIIMX 00pa30BaTelIbHBIX,
Pa3BHBAIOLIMX LIEJICH, a TaKKe 11eJel BOCIUTAHHS:

OCBOGHHE HAaYaJIIbHBIX MaTeMaTHYECKUX 3HAHUI — MOHUMAaHUE 3HAYCHUS BETMYUH HCIIOCOOOB MX
U3MEpPEHHS, HMCIOIb30BAaHUE apHU(PMETHYECKUX CIOCOOOB JUIS PAa3pEIICHHs CIOKETHBIX CHTYalUi,
CTaHOBJICHHE YMEHHS pelaTh yuyeOHbIC M NMPAKTUYECKUE 3aJaud CPEACTBAMHM MaTEMaTHKH, paboTa ¢
aJITOPUTMaMH BBITTOJTHEHUS apU(PMETHYECKHUX JICHCTBHIA;

¢dopMupoBaHrue (QYHKIMOHATBHOW MaTEMAaTHYECKOW TIPaMOTHOCTH O0Oy4aromerocsi, KoTopas
XapaKTepU3yeTcsl HATMYUEM Y HErO ONbITa PeIIeHUs] yueOHO-TI03HABATEIbHBIX

U Yy4eOHO-TIPAKTHYECKUX 3ajad, MOCTPOCHHBIX HAa TOHUMAHWU W TPUMEHEHUH MAaTeMaTHYECKHX
OTHONIICHUN («4acTh-IEI0e», «OOIBIIe-MEHBIIEY, «PAaBHO-HEPABHOY,

«IOpAZI0K»),  CMbICHAa  apudMeTHdeckux  JeficTBuid, 3aBUCHUMOCTe  (paboTa, JBHXKEHUE,
MPOJOIKUTENEHOCTD COOBITHS);

obecrieyeHne MaTeMaTHYecKoro pa3BUTHS o0yyarolerocs - CIOCOOHOCTH K
UHTEJUIEKTYaJIbHONH  JESTETbHOCTH, NPOCTPAHCTBEHHOTO BOOOpPAXEHUs, MaTeMaTU4eCcKol peuw,
dbopMHpOBaHHE YMEHHUS CTPOUTH PACCYKICHHs, BBIOMpATh AapryMEHTAIUIO, pa3ifuaTh BEpHBIC
(MCTHHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEP)KJIEHUS, BECTH MOUCK MH(OpMaLIUN;

CTaHOBJICHHE Yy4eOHO-TIO3HABATENBHBIX MOTHBOB, WHTEpECa K HW3YYEHUI0 W TPHUMEHEHHIO
MaTeMaTHKH, BAKHEHIINX KAayecTB WHTEIUIEKTYaJlbHOW  JESTENbHOCTH: TEOPETUYECKOTO M|
MIPOCTPAHCTBEHHOTO  MBIIUICHUS, BOOOpPaXEHWS, MAaTEMaTHYECKOW pe4YH, OpPUEHTHPOBKH B
MaTeMaTHYECKUX TEPMUHAX U TIOHSITHSX.

B ocHOBe KOHCTpYHpOBaHHS COAEPIKAaHUSI U OTOOpa IJIAHUPYEMBIX PE3YIbTaTOB MPOTPAMMEI IO
MaTeMaTHKe JIeKaT CIEAYIONIHe I[IEHHOCTH MAaTeMaTHKH, KOPPEIUpPYIOIIHe CO CTaHOBIICHHUEM
JTUYHOCTH 00Yy4aromerocs:

MMOHMMaHHE MaTeMaTHYECKUX OTHOIICHWH BBICTYIAET CPEACTBOM ITO3HAHHS 3aKOHOMEPHOCTEH
CYIIECTBOBAHUS OKPYXKAIOIIEro MUpa, (pakToB, MpOIECCOB U SBICHUMN, TPOUCXOIAIINX B MPUPOJE U B
of1iecTBe (HampuMep, XPOHOJIOTUA COOBITUH, MPOTXKEHHOCTh 110 BPEMEHHU, 00pa3oBaHHE 1LIEJIO0r0 U3
qacTeil, n3aMeHeHne (GopMbl, pazMepa);

MaTeMaTHYeCKue MPEICTABICHUS O YHUCIaX, BEJIMYMHAX, T€OMETPHUECKUX (PUrypax SBISIOTCS
YCJIOBHEM IIEJIOCTHOTO BOCIPHATHUS TBOPEHMH NPUPOABI M YeloBeKka (MaMSITHUKUA apXUTEKTYpPHI,
COKPOBHIIA UCKYCCTBA U KYJIbTYPbl, 00BEKTHI IPHUPOJIBI);

BJIaJICHME MaTEMaTHYECKUM SI3BIKOM, SJIEMEHTAMHU aJTOPUTMHUYECKOTO MBIIUICHHUS I103BOJISET
o0ydJaromeMycsi COBEpUICHCTBOBATh KOMMYHHMKATHUBHYIO JEATEIBHOCTh (apryMEHTHPOBATH CBOIO
TOYKY 3pEHHsI, CTPOMUTH JIOTUYECKHE IICTIOUKH pPACCYKACHUH, OINpOBEprarb WIM MOATBEPXKIATh
MCTHUHHOCTD TPEATIONI0KEHUS).

Ha ypoBHe HauanbHOTo 0011ero 00pa3oBaHus MaTeMaTHYeCKHe 3HAHUS U YMEHUS TPUMEHSIOTCS
oOyyaromuMcs IpU U3y4YEeHUU OPYTHX y4eOHBIX MPEeIMETOB (KOJWYECTBEHHBIE U MPOCTPAHCTBEHHBIE
XapaKTePUCTHKH, OIICHKHU, pacuéThl U MPUKHUJIKA, UCTIOIb30BaHUE rpaduueckux GopM MpeacTaBIeHUS
nHpopmanuu). [lpuobperéHHbie 00yYarONIUMCS yMEHHS  CTPOUTH  AJITOPUTMBI, BBIOMPATH



paloHaIbHbIEe CIOCOOBI YCTHBIX M MHUCHMEHHBIX apu()METUYECKUX BBIYUCICHUN, MPUEMBI TIPOBEPKHU
MPAaBWIBHOCTH  BBHITIOJHEHHS JCHCTBHI, a TakKe pa3jMdeHue, Has3blBaHUE, HW300paKeHHE
TEOMETPUUYECKUX (QUTYp, HAXOXKIECHUE TECOMETPUYECKHX BEIMYWH (UIMHA, TEPUMETp, IJIONIA/Ib)
CTAaHOBSATCS TOKaszareasiMi CHOPMUPOBAHHON (DYHKIIMOHAILHOW TPAMOTHOCTH OOYyYaromierocss u
MPEAMOCHUTKON YCIICIIHOTO JAabHEHIIIero 00y4eHHst Ha ypOBHE OCHOBHOT'O O0IIEro 00pa3oBaHHUS.

[Tmanupyemblie pe3ysnbTaThl OCBOCHUS MIPOrPaMMBI IO MaTEMATHKE, MPEJICTABICHHBIE IO T0JaM
oOydeHUs, OTPaKalT, B TEPBYI OYepeab, MPEAMETHBIC
TOCTHXKEHHS 00ydJaromerocs. TakkKe OHU BKIIOYAIOT OTACIBHBIC PE3yIbTaThl B 00JIaCTH CTAHOBICHUS
JUYHOCTHBIX KaYECTB U METANPEAMETHBIX JCUCTBUNA U YMEHUN, KOTOPHIE MOTYT OBITh JJOCTUTHYTHI Ha
ATOM 3Tane o0yueHHs.

OO1ee 9ncI0 9YacoB, peKOMEHIOBAHHBIX JIIsl m3y4eHus: mareMatuku — 540 gacos: B 1 kitacce —
132 yaca (4 gaca B Hezenro), Bo 2 kinacce — 136 yacos (4 yaca B Henento),B 3 kinacce — 136 gacos (4
yaca B HeJIEI0), B 4 kiacce — 136 yacos (4 yaca B HEZIENIO).

B coorBercTBUM ¢ KaJCHIApPHBIM y4eOHBIM IUTAHOM-TPAQUKOM, HCKIIFOYUB TPA3IHUYHBIC JTHH
23.02.2023, 08.03.2023, 29.04.2023, 30.04.2023, 01.05.2023, 09.05.2023, 10.05.2023 wu
JOTIONTHUTEIbHBIE KaHUKYIBI B 1 kimacce: 19.02.2024 — 26.02.2024, sxitounB 27.04.2024, xak pabounit
JIeHb, JaHHas IMporpaMMa paccumTaHa B 1 kiacce - Ha 127 dacos, Bo 2 kiacce — Ha 130 yaca, B 3 kiacce
— Ha 130 gaca, B 4 kmacce - Ha 131 Yac mpu HOPMATUBHOW MPOTOJIKHTEIHLHOCTH y4eOHOTO roma 34
yueOHbIC HE/IeTH.

COJEP)KAHUE OBYYEHUA

OcHoBHOE coaepxaHue OOydeHHs] B IpPOrpaMMe II0 MaTeMaTHKe IPEJCTABICHO pa3ieilaMu:
«Yucna u BeNMUUYUHBDY, «Apudmernueckue AercTBus», «TekcroBele 3amaun», «lIpocTpaHcTBEeHHBIE
OTHOIIEHUS U TeOMETPUYECKHE (UTYDPBI»,

«MaremaTtnueckast HHQOpMaIus».

1 KJIACC

Yucsia 1 BeJIMYUHBI

Uucna ot 1 mo 9: paznuuenue, yreHue, 3anuch. Exununa cuéra. ecstok. Cuér mpeamMeTos,
3anuck pesyabTara udpamu. Yucno u nudpa 0 mpu n3MepeHnu, BHIYUCICHUH.

Uucna B npepenax 20: 4yreHue, 3anuch, cpaBHeHHe. OJHO3HAUHBIE M JIBY3HA4yHbIE YHCIIA.
VYBenuyeHue (yMEHbIICHHE) YKciia Ha HECKOJIBKO €MHUIIL.

Jnvaa u e€ u3MepeHue. EAVMHUINBI IIUHBI M YCTAHOBJIEHUE COOTHOLICHUS MEXKIYy HUMU:
CaHTUMETDP, NECLIUMETD.
Apudmernyeckne AeiicTBUA

CrnoxeHnne u Berantanue uucen B npenenax 20. HazBaHUs KOMIIOHEHTOB JACHCTBHI, PE3yJIbTaTOB
JeWCTBUH CIIOKEHU, BEIYUTAaHUS. Beruntanue kak neiicTBrue, 0OpaTHOE CIOKEHHUIO.
TexkcroBbIe 3ag1a4un

TexcToBasi 3amaya: CTPYKTYpHBIE 3JIEMEHTBI, COCTaBJIEHHME TEKCTOBOM 3a/ladyd Mo o0pasiy.
3aBUCUMOCTb MEXAY JaHHBIMH M MCKOMOM BEIMYMHON B TEKCTOBOW 3aaaue. PemeHue 3amad B OHO
JICUCTBUE.
IIpocTpaHcTBeHHBIE OTHOLICHUS U TeOMeTpUYecKHue (PUTyPHI

Pacnonoxenune IPEIMETOB U OOBEKTOB  Ha  IUIOCKOCTH, B INPOCTPAHCTBE,
YCTaHOBJIEHHE IIPOCTPAHCTBEHHBIX  OTHOLLEHUI: «cJeBa-cIpaBay, «CBEPXY-CHHU3YY,
CMEXKAY».

I'eomeTrpuueckue (urypsl: pacrno3HaBaHHUE Kpyra, TPEYroJIbHHKA, IPSIMOYTOJIbHUKA, OTpPE3Ka.
[Toctpoenue oTpeska, KBagpaTa, TPEYroJibHUKA C TOMONIIBIO TMHEWKH Ha JIUCTE B KJIETKY. M3mepeHue
JUIMHBI OTpE3Ka B CAHTUMETpaXx.



MaremaTtudeckasi uHGopmauus

COop naHHbIX 00 o0OBEKTe MO 00pasmy. XapaKTepUCTUKH OOBEKTa, TPYHIbI OOBEKTOB
(xonmuyecTBO, popMma, pazmep). [ pynnupoBka 00bEKTOB MO 3alaHHOMY ITPU3HAKY.

3aKOHOMEPHOCTH B PAJly 3a/IaHHBIX 00BEKTOB: €€ 0OHApYKEHUE, TPOIOJKEHHIE PAIa.

BepHble (MCTHHHBIE) U HEBEpHBIE (JIOKHBIE) NPEJIOKEHHS, COCTABJIECHHBIE OTHOCHTEIBHO
3aJJaHHOTO HabOpa MaTeMaTHYECKUX OOBEKTOB.

Urenue tabmuipl, coaepikamieii He Oosnee 4 nmaHHbIX. V3BiedeHHMe MaHHOTOW3 CTPOKHU WU
CTOJIOIA, BHECEHUE OJHOTO-JABYX JAaHHBIX B Ta0Onuily. UTeHHWe pHUCYHKA, CXEMBbI C OJHUM-IABYMS
YUCJIOBBIMU JJAHHBIMH (3HAYCHUSMHU JAHHBIX BEJIUYHH ).

JIByX-TpéXIaroBple ~ MHCTPYKIIMHM, CBSI3aHHBIE C  BBIYMCICHHUEM, W3MEPEHUEM JUIMHBI,
M300paXEHUEM reOMETPUIECKON (QUTYPEHI.

YHUBEPCAJIbHBIE YUEBHBIE JIEMCTBUS (ITPOTIEJJEBTUYECKUI YPOBEHD)

N3yuenne marematuku B 1 kjacce cnocoOCTBYET OCBOSHHIO Ha MPOIEAEBTUYECKOM YPOBHE pPsizia
YHUBEpPCAJIbHBIX Y4YEOHBIX JEMCTBMI: I103HABATEJIbHBIX YHHMBEPCAIbHBIX Y4YE€OHBIX JEHCTBUIA,
KOMMYHHMKATHUBHBIX YHUBEPCAJIbHBIX Y4YEOHBIX ACUCTBUN, PEryISITUBHBIX YHMBEPCAIbHBIX YU4EOHBIX
JIEHCTBUI, COBMECTHOM JeITCIbHOCTH.

ITo3HaBaTe/IbHbIe YHUBepCaIbHbIe yueOHbIe 1elCTBUS
Ba3oBble jioruueckue aeiicTBus:

HaOII0AaTh MaTeMaTHYECKUE OOBEKTHI (YMCIIa, BETUYMHBI) B OKPYKAIOIIEM MUPE;
0oOHapyXHMBaTh O0IIIEE M PA3INYHOE B 3aMKUCH apU(PMETUUECKHUX JEHCTBUN;
Ha0II0AaTh AeUCTBUE N3MEPUTENBHBIX PUOOPOB;
CpaBHUBATh JBa 00BEKTA, JIBa YKCIIA,
pacnpenenatb 00bEKThl Ha TPYIIIIBI [0 331aHHOMY OCHOBAHUIO;
KOIIMPOBATh U3yYeHHbIE (PUTYPHI, pUCOBATh OT PYKH IO COOCTBEHHOMY 3aMBICITY; IPUBO/IUTH
MIPUMEPHI YUCETI, TEOMETPUIECKUX PHUTYD;
co0JII0AaTh MOCIEA0BATEIBHOCTD PU KOJIMYECTBEHHOM U MOPSIIKOBOM CUETE.

Padora ¢ nngopmanmeii:
IIOHUMATb, YTO MATCMATHYCCKUC ABJICHHUA MOT'YT OLITH IpeACTAaBJICHBI C MTOMOIIBIOPA3JINYHBIX
CPEeZCTB: TEKCT, YUCIIOBas 3alUCh, Ta0IMIIA, PUCYHOK, CXEMA;

YUTaTh TAOMUILY, U3BJIEKAaTh MH(OPMAIHIO, IPEICTABICHHYIO B TAOIUYHOM (opMme.

KoMmyHuKkaTHBHBIE YHHBepcaJbHbIe YueOHbIe 1eiicCTBUSA:

XapaKTEepU30BaTh (omuckIBaTh) YHUCIIO, Tr€OMETPUYECKYIO burypy,
MIOCJIEZ0BATENBHOCTD U3 HECKOJIBKHUX YHCE, 3alIMCAaHHBIX IO MOPSIKY;

KOMMEHTHUPOBATh X0/1 CPAaBHEHHUS ABYX OOBEKTOB;

OIMCHIBATh CBOMMH CJIOBAMU CIOKETHYIO CUTYaIMIO U MaTEMaTUYECKOE OTHOLLIEHUEBEINYNH
(4ucern), ONMUCHIBATH MOJIOKEHHE MTPEIMETA B IPOCTPAHCTBE;

pa3nauyaTth U UCIOJIb30BaTh MaTeMaTHUYECKHE 3HAKMY;

CTPOUTH MPEATIOKEHUS OTHOCUTEIHHO 3aJaHHOTO Habopa 0OBEKTOB.

PeryasitTuBHbIe yHUBepcaJbHbIe y4eOHbIE 1eHCTBUA:
pUHUMATh y4eOHYIO 3a/1auy, YAECPKUBaTh €€ B Ipoliecce AesITeIbHOCTH; IeHCTBOBATH B
COOTBETCTBHUH C MPEIOKEHHBIM 00pa3OM, HHCTPYKIUE;
MpOSABIATh  HHTEpPEC K TPOBEPKE  Pe3yJIbTaToOB pemieHus  yuyeOHOM  3amaum,c
MTOMOMUIBIO YYUTEII YCTaHABIUBATh MPUYMHY BO3HUKILEH OIIMOKHN U TPYAHOCTH;

MIPOBEPSATH MPABUILHOCTD BHIYHUCIICHHS C TOMOIIBIO APYTrOTro MpruéMa BITTOTHEHUS! 1eHCTBUS.

CoBMecTHAas 1eATEJbHOCTD:



y4acTBOBaTh B TMAapHOM paboTe ¢ MaTreMaTH4YeCKUM MaTepHajioM, BBINOJHATH IpaBHIIa
COBMECTHOHN JEATEIbHOCTH: JAOTOBAapPUBATHCSA, CUUTATHCA C MHEHUEM MapTHEpA, CHOKOMHO M MHUPHO
paspeatb KOH(IUKTHL.

2 KJIACC

Yucsia 1 BeJIMYUHBI

UYucna B npegenax 100: ureHue, 3anuch, JECATUYHBIN COCTaB, CpaBHEHHE. 3allMCh PAaBEHCTBA,
HEpaBEHCTBA. YBEJIMYCHUE, YMEHBIICHUE 4YHUCJIa Ha HECKOJIbKO EJMHHII, JECATKOB. Pa3zHocTHOE
CpaBHEHHUE YHCETI.

BenuuuHbl: cpaBHEHHUE 110 Macce (€AMHMIIA MAcChl — KUJIOIPaMM), BpEMEHU (€AMHUILIBI BpEMEHU
— 4ac, MUHYTA), U3MEPEHHE UIMHBI (€IUHUIIBI JUIMHBI — METP, ICHUMETP, CAHTUMETP, MUJUTUMETP).
CooTHolleHHe MEXAy enuHuiamMu BenuuuHbl (B mpenenax 100), ero mpuMeHeHHE IJs PELICHHS
MPAKTUYECKHX 3a]1a4.

Apudpmernyeckue aeicTBUs
YcTHOE crnokeHMe M BblUMTaHMe uucen B mnpeaenax 100 Ge3 mepexona HC MEPEX0/I0M dyepes
pa3psa. [luceMenHoe cinoskenue u Beruntanue uncen B npeaenax 100.I1lepemecturensHoe,

COUYeTaTeIbHOE CBOMCTBA CIIOKEHHUS, HMX MPUMEHEHHUE JJIs BhIYUCICHUN. B3auMocBs3p
KOMIIOHEHTOB M pe3yibTaTa ICHCTBUSA CIIOXKEHUS, JCUCTBUS BhuMTaHus. [IpoBepka pesymnbTaTa
BBIUHCIICHHS (PEalbHOCTh OTBETA, 00paTHOE IEHCTBUE).

JleicTBHSI YMHOMKEHUS M JICJICHUSI YUCENl B IPAKTUUECKUX M YYEOHBIX CUTyaIlUsX.

Ha3BaHus KOMIIOHEHTOB ACMCTBUI YMHOXEHUS, JCICHHUS.

Tabnuunoe ymHokeHue B mpenenax 50. TabmuuHple cilydyad YMHOXKEHHUSA, ACNEHUS TPH
BBIUMCIICHUSIX M peuleHuu 3anad. llepemecTtutenbHOE CBOWCTBO YMHOMXKEHHs. BzanMmocBs3b
KOMITOHEHTOB U pe3yJbTaTa JACHCTBUS YMHOXKEHHUS, IEUCTBUS JICTICHUS.

HeuzBecTHbII KOMIIOHEHT  JEHCTBUS  CIOXKEHUSA, JCWCTBUS  BBIYMTAHHS.

Haxo/1eHre Hen3BeCTHOTO KOMITIOHEHTA CJI0KEHUS!, BBIUUTAHMUSL.

UucnoBoe BbIpaKeHUE: YTEHWE, 3aliCh, BBIYUCICHHE 3HaueHUsA. [lOpsAIOK BBIMOTHEHUS
JEHCTBUI B YKMCIOBOM BBIPQXEHHUH, COZIEpIKAIIEM JACUCTBUS CIOXKEHHSI U BBIUMTAHUS (CO CKOOKaMU
unn 6e3 ckobok) B mpenenax 100 (He Oomee Tpex neicTBuil). HaxoxkIeHue 3HAYEHUS YUCIOBOTO
BBIpaXEHHs. ParimoHanbHbIe TPUEMBI BBIYMCIICHUH: UCIIOIB30BaHUE MTEPEMECTUTEIHLHOTO CBOMCTBRA.
TexkcToBbBIE 324U

Urenue, mpeacTaBleHHE TEKCTa 3a7adyd B BHJE PUCYHKA, CXeMbl WU Jpyroil moxenu. [lman
pelleHrs 3aJayu B JIBa JEHCTBUS, BHIOOP COOTBETCTBYIOMIMX IUIAHY apu(METHUECKUX JCHCTBHIA.
3anuchk peleHrs W OTBETa 3a/auyu. PemeHne TeKCTOBBIX
3a/1ad Ha TPUMEHEHHE CMBICIIa apU(PMETUYECKOTO ACHCTBUA (CIIOKEHUE, BHIYUTAHUE, YMHOXKEHHUE,
nenenue). Pacu€THpie 3a1auu Ha YBEJIMYEHHUE WM YMEHBUIEHUE BEJIMYUHBIHA HECKOJIBKO €IUHUIL WU
B HECKOJBbKO pa3. 3amuch OTBETa K 3aJaye U ero mpoBepka (dopmynupoBaHHe, MpPOBEpKa Ha
JIOCTOBEPHOCTH, CJIEIOBAHUE TIJIaHY, COOTBETCTBUEIIOCTABIIEHHOMY BOIIPOCY).

IIpocTpancTBeHHBbIE OTHOLICHUS U TeOMeTpUYecKue GUrypsbl

PacroznaBanne u u300pakeHHE TeOMETpPHUYECKUX (QUTYp: TOYKa, MpsMas, MpsIMOU Yrod,
JloMaHasi, MHOroyrojibHUK. IlocTpoeHne oTpe3ka 3aJaHHOM JUIMHBI C TOMOILIBI JIMHEHKH.
N300paxenne Ha kieT4aTol Oymare NnpsiMOYrojbHUKa C 3aJaHHBIMU JUIMHAMHU CTOPOH, KBajapaTa ¢
3aIaHHOW  JUIMHOW  cTOpoHbl. JlmmHa nomaHoi. M3mepenme mepumeTpa HU300paKEHHOTO
MPsIMOYTOJIbHHKA (KBaJpaTa), 3alKCh pe3ysibTaTa U3MEPEHHs B CAHTUMETpax.

MaremaTtudeckasi uHGopmauus

Haxoxnenue, (opMmynupoBaHHe OJHOTO-ABYX OOIIMX MPU3HAKOB Ha0Opa MaTeMaTHYECKUX
00BEKTOB: UHMCeN, BEIMUMH, TeoMeTpudeckux ¢uryp. Kmaccudukamms 00beKTOB MO 3aJaHHOMY HIIA
CaMOCTOSITENIbHO YCTaHOBJICHHOMY INPU3HAKy. 3aKOHOMEPHOCTb B pSAOY YHCEN, T€OMETPUUYECKUX



¢uryp, 00beKTOB IMMOBCETHEBHON KHU3HHU.

Bepubie (McTUHHBIE) M HEBEpPHBIC (JIOKHBIC) YTBEPXKICHUS, COJEpXKAIllUe KOJIUYECTBEHHBIE,
MIPOCTPAHCTBEHHBIE OTHOIICHUS, 3aBUCUMOCTH MEX]Ty YUCIaMH WM BennuuHamu. KoHcTpyupoBaHue
YTBEPKIACHHUIN C HCIOJb30BAHUEM CJIOB «KAXKIBIN,

«BCEY.

Pabora ¢ TabnumaMu: W3BIEYEHHE M HCIOJIB30BAHUE JJISI OTBETa Ha BOMPOC WH(pOpMAINH,
Mpe/ICTaBJIeHHOMN B TabiuIe (Harpumep, TaOIHIIbI CII0KEHUS, YMHOXKEHHUS, rpaduKa 1exKypCTB).

Buecenue naHHpIX B TaOnuIly, AONOJHEHUE Mofened (cxeMm, H300pakeHuil) TOTOBBIMU
YHUCIIOBBIMU JAHHBIMHU.

Anroput™msl (IpUEMBI, PaBUiia) YCTHBIX M MUCbMEHHBIX BHIYUCICHHUH, H3MEPEHUI U MOCTPOCHUS
reOMEeTPUUYECKUX PUTYP.

[IpaBuna pa®oThl ¢ AIEKTPOHHBIMU CPEACTBAMHU OOyueHUs (PMEKTPOHHON (opmoil yueOHMKa,
KOMITBIOTEPHBIMU TPEHAKEPAMHU).

YHUBEPCAJIbHBIE VUEBHBIE JIEMCTBUSI (IIPOIEJEBTUYECKUN
VPOBEHb)
HSy‘leHI/IC MarTeéMaTuKmnu BO 2 KJIacCcCe CHOCO6CTByeT OCBOCHHUIO HA

IIPOIEJEBTUYECKOM  YPOBHE  psila  YHHUBEPCAIbHBIX  YUEOHBIX  JEHCTBUI: I103HABATEIbHBIX
YHHUBEPCAIBHBIX YUEOHBIX JCWCTBUI, KOMMYHHKATHBHBIX YHUBEPCAIBHBIX Yy4YeOHBIX JIE€HCTBHH,
PEryJIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI, COBMECTHOMN AESTEIbHOCTH.

Ilo3naBaTenbHBbIC YHHBEPCAJIbHBbIC y4eOHbIC 1eICTBHA
Ba3oBble jioruueckue aeiicTBus:

HabI01aTh MaTEeMaTU4YECKHe OTHOILICHHUS (uacTp—11€TI0C, 00JIbIIE-MEHBIIIE)B
OKpY’KaIoIlleM MUDE;
XapaKTepu30BaTh Ha3HAYeHWEe U UCMHOJb30BaTh  MNPOCTEHIINE  HU3MEpUTENIbHBIE

puOOPHI (CAaHTUMETPOBAS JIEHTA, BECHI);

CpaBHUBaTb  TIpymibl  OOBEKTOB  (YMCeN, BEIMYUH, TIECOMETPUUYECKUX buryp)
10 CAaMOCTOSTEJIbHO BHIOPAaHHOMY OCHOBAHMIO;

pacripenenarth (KI1accupUIMPOBaTh) 0OBEKTHI (UHCIIA, BEIMYUHBI, TEOMETPHUUECKUEPUTYPHI,
TEKCTOBBIE 3a/1a4¥ B OJIHO JICHCTBHE) HA TPYIIIHI,

0OHapyXHBATh MOJIETTH TEOMETPUIECKUX (PUTYDP B OKPYKAIOIIEM MUPE;

BECTH TIOMCK pa3IMYHBIX  pemIeHuid  3agauu  (pacuéTHoi, C TE€OMETPUUYECKUM
COJIEP/KAHUEM);
BOCIIPON3BOJUTDH MMOPAI0K BBIITOJIHECHU A )ICfICTBI/If/i B YHUCIOBOM BBIPpAXKCHHUU,

coJiep>KaIeM EHCTBUS CII0KEHHS U BEIUUTAHUS (CO CKOOKaMHU Wi 0e3 CKOOOK);
yCTaHABIIMBAThH COOTBETCTBHUE MEXIy MaTeMaTUYECKUM BBIPOKECHHUEM A €ro
TEKCTOBBIM OIUCAHUEM;

oA0UpPaTh IPUMEPHI, MOATBEPKAAIOIINE CYXACHHUE, BBIBOJ, OTBET.

Pa6ora c undopmanueii:

W3BJICKaTh W WCIIOJIB30BaTh nH(pOPMAIIHIO, MIPEICTaBICHHYIO B TEKCTOBOW,
rpadguveckoit (puCyHOK, cxema, Tabnuia) popme;
yCTaHaBJIMBATh JOTHKY  Tiepedopa  BapHaHTOB JUIE  pEImIeHHs  MPOCTEUIINX

KOMOMHATOPHBIX 3a/1a4;

JOIIOJIHATH MOJCIN (CXGMLI, I/I306pa)KeHI/I}I) T'OTOBBIMH YHCJIIOBBIMU JaHHBIMU.

KoMmyHukaTHBHBIEe yHUBepcaibHble yueOHbIe 1eiicTBHA KOMMEHTHPOBATh



XO/JI BEIYHCJICHUI;

OOBSICHSITH BBIOOP BEIMYUHBI, COOTBETCTBYIOIICH CHUTYaIlH H3MEPEHUS;

COCTaBJISITh TEKCTOBYIO 3aJa4y C 3aJaHHBIM OTHOIIEHHWEM (TOTOBBIM PEIICHHEM)IO 00pasily;

KCIMOJIb30BaTh MAaTEMATUYECKHE 3HAKU M TEPMHUHOJIOTHUIO JIJIsi ONUCAHUS CIOKETHOW CUTYyalluH,
KOHCTPYHPOBAHHS YTBEPKICHUH, BEIBOJIOB OTHOCHTEILHO JIAHHBIX 00bEKTOB,0THOIIICHHUS,

Ha3bIBATh YMCJIa, BETUYUHBI, TEOMETpHUECKHe (PUTYpBhI, 001a1al0Mue 3aJaHHBIM CBOMCTBOM;

3alMChIBATh, YATATh YUCIIO, YUCIOBOE BBIPAXKEHUE;

MPUBOIUTH IPUMEPHI, WIUTFOCTPUPYIOIIHE apu(PMETHIECKOE ICHCTBUE, B3AMMHOE PACIIOJIOKEHUE
reoOMeTpUUYeCcKuX puryp;

KOHCTPYHUPOBATh YTBEPKACHUS C UCIOJBb30BAHUEM CIIOB «KAXKIBI», «BCE».

PerysisiTuBHbIE YHUBepPCAIbHbIE yUeOHbIE AeiiCTBHSM:
CIIeIOBaTh YCTAHOBJICHHOMYTPABHJIY, IO KOTOPOMY  COCTAaBICH  Psj YHCEl,
BEJIMYMH, TEOMETPHUECKUX HUTyp;
OpraHU30BBIBATh, yIaCTBOBATH, KOHTPOJIMPOBATH X0/ M PE3YJIbTAT MApHON pabOThIC
MaTeMaTHYEeCKUM MaTepHajoM;
[POBEPSITH MPABUILHOCTD BHIYMCICHHUS C TIOMOIIBIO APYTOro MpHéMa BBITOIHEHHUSICHCTBHS,
0o0paTHOTO JACHCTBHS,

HaXOJUThb C IOMOIIBIO YUUTCIA NIPUIHUHY BO3HUKIIIEH OMIMOKU WIIU 3aTPYAHCHUA.

CoBMecTHasi 1eSITeIbHOCTD!

IIPUHUMATh MIPaBUJIa COBMECTHOW JEATENbHOCTH NpU paboTe B Mapax, rpymIax, COCTaBICHHBIX
YUHUTEIIEM WU CaMOCTOATEIIBHO;

y4acTBOBaTh B MApHOM U TPYMNIOBOI paboTe ¢ MaTeMAaTUYECKUM MaTepHUajioM: 00CYKAaTh LIEb
NEeSTeIbHOCTH, XOJ pPadOThl, KOMMEHTHpPOBaTb CBOM JIEHCTBHUS, BBICAYIINBATh MHEHUS JPYTUX
Y4aCTHUKOB, TOTOBUTH NMPE3EHTALUIO (YCTHOE BBICTYIIJICHHUE) PELICHUS WJIM OTBETA;

pelaTb COBMECTHO MaTeMaTHUECKUE 33/1a4M IIOMCKOBOTO M TBOPUYECKOTO XapakTepa(onpeaensiTh
C TOMOUIBIO HM3MEPUTENbHBIX MHCTPYMEHTOB JUIMHY, ONPEICIATh BPEMS W IMPOJOLKUTEIBHOCTH C
MTOMOLIBIO YaCOB, BBIIOJIHATH MPUKUIKY U OLIEHKY pe3yJbTaTa IeUCTBUN, U3MEPEHUN);

COBMECTHO C YYHUTEJIEM OLIEHUBATh PE3yJIbTAThI BBIMOJIHEHUS 001Iel paboThlI.

3 KJIACC

Yucjaa v BeJJUYUHDI

Uucna B mpepenax 1000: 4yreHwe, 3amuch, CpaBHEHHE, IIPEACTABICHHEB BUJIE CYMMBI
pa3psAIHBIX claraeMbiXx. PaBeHCTBA W HEPABEHCTBA: YTEHHE, COCTABJIEHUE. YBEIUYCHHE WIH
YMEHBIIEHUE YKCIIa B HECKOJIBKO pa3. KpaTHoe cpaBHEHME unce.

Macca (equHHUIIa MacChl — rpamMM), COOTHOIICHUE MEXIY KHJIOTPaMMOM M TPaMMOM, OTHOIIICHHSI
«TsDKellee-JIerde Ha. . .», «TsDKelee-jerye B. ...

CroumocTsh (eIUHUIIBI — pyOITh, KOTIEHKa), YCTAHOBICHUE OTHOIICHHS «I0POXKE- JIEIIeBIIC Ha. ..,
«JIOpOXKe-AeIeBe B...». COOTHOUIEHUE «11€Ha, KOJIMYECTBO, CTOUMOCTh)» B IPAKTUYECKON CUTYAIINH.

Bpewms (enunmIa BpeMEHU — CEKYH/IA), YCTAHOBJICHUE OTHOIICHHS «OBICTpEe- MEIJICHHEE Ha...»,
«OpICcTpee-MenaeHHee B...». COOTHOIIECHUE «HAa4dajao, OKOHYaHWE, MPOAOKUTEIBHOCTh COOBITHS» B
MIPAKTUYECKOU CUTYalUU.

JnuHa (eIUHMUIIBl JIUMHBI — MUJUTUMETpP, KUJIOMETP), COOTHOIICHHE MEXAYy BEIIMYMHAMU B
npenenax Teicsuyu. CpaBHEHHE OOBEKTOB IO JITTHHE.

[Tnomane (eAWHUIBI TIIOMAAM — KBAJAPATHBIA METp, KBAaJAPATHBIM CAHTHUMETD, KBaJpPATHBIN
JEIUMeTp, KBaapaTHbIid MeTp). CpaBHEHHE 0OBEKTOB IO TIIOMIATH.



Apudmernyeckue aeiicTBus

VYCTHbIE BBIYMCICHUS, CBOAMMBIC K AeHCTBHsIM B mpenenax 100 (taGimyHoe u BHETAOIMYHOE
YMHOKEHUE, JAeTICHUE, IEHCTBHS C KPYTIBIMU YHCIIAMH ).

[TucemenHnoe cnoxxenue, Berantanue yucen B mpeaenax 1000. JleticrBus ¢ yncinamu0 u 1.

IlucbMeHHOE YMHOXKEHME B CTOJIOUK, MUCbMEHHOE JieJieHHe YroikoM. [InceMeHHOe yMHOXKEHHE,
JieJIeHHe Ha ofHO3Ha4yHoe uuciio B npenenax 100. [IpoBepka pe3ynbraTa BeIYUCICHUS (IPUKHUIKA WIIH
OLIEHKa pe3yJibTaTa, 00paTHOE ACHCTBUE, IPUMEHEHUEAITOPUTMA, UCIIOJIb30BAHUE KAJIbKYIIATOPA).

[lepemecturensHoe, COYeTaTeNIbHOE CBOIiCTBa CJIOKEHMUS, YMHOXXEHUS IIpU
BBIUUCIICHUSX.

HaxoxxaeHre Hen3BeCTHOr0 KOMIIOHEHTa apu(METHYECKOT 0 ICHCTBHUS.

ITopsimox neicTBUi B YMCIOBOM BBIPAXKEHUHU, 3HAUEHUE YUCIIOBOI'O BBIPAXKEHUS, COJEPXKALIETO
HECKOJIBKO JIEHCTBUH (co ckoOkamu miu 6e3 ckoOoK), ¢ BeruucieHusmus mpeaenax 1000.

OnHOpPOIHBIC BEIMYHUHBI: CII0)KEHUE U BEIYUTAHUE.

TexcToBbIe 321241

Pabora c TekcToBOW 3ajaueil: aHaIW3 JAHHBIX M OTHOIICHUH, NpeACTaBIEHUE Ha MOJIEIH,
TUTAHUPOBAHKE XO/a PEIICHHS 3a/1a4H, pelIeHue apu(METHIECKUM CIIOCOOOM. 3aaun Ha MOHUMaHUE
CMbICIIa apu(METHYECKUX JeHCTBUH (B TOM 4YHCIE JIEICHHUSC OCTATKOM), OTHOIICHUH («Oosblie-
MEHbUIE Ha...», «OO0JIbllIe-MEHbILIE B...»), 3aBUCUMOCTEH («KYyIUIA-IPOJaxka», pacy€T BPEMEHH,
KOJINYEeCTBAa), Ha CpaBHEHHUE (Pa3HOCTHOE, KpaTHOE). 3aluCh PEIICHHs 3aJadd MO JCHCTBUSM H C
MTOMOIIIBIO YHCIIOBOTO BBIpaXeHUs. [IpoBepka perieHus 1 OleHKa MOJIYyYeHHOTO Pe3yibTaTa.

Jlonst ~ BETUYMHBI: MIOJIOBHHA, TPETH, 4eTBEPTb, nsiTasi, necsTas 9acTh B
MpaKkTUIecKoi cutyaru. CpaBHEHHUE TOJIEH OHOM BEIMYMHBL. 3a/1a41 Ha HAX0XKICHUEI0H BEJTHYUHBI.
IIpocTpaHcTBEHHbIEC OTHOLIEHHUS H reoMeTpUYeckne purypsl

KonctpyupoBanue reomerpudeckux puryp (pasouenue Gpurypsl Ha 4acTu, COCTaBICHUE QUTYPHI
W3 YacTen).

[lepumeTp MHOTOYTOJIbHUKA: U3MEPEHNUE, BEIUMCIIEHHUE, 3aITUCh PABEHCTBA.

M3mepeHue mIomaan, 3anuch pe3yibTraTa U3MEpeHus B KBaJIpaTHBIX CaHTUMeETpax. Beruucnenue
IUTOIIAM MPSIMOYTOJIbHUKA (KBajjpaTa) ¢ 3a/laHHBIMU CTOPOHAMHU, 3allUCh paBeHCTBa. M300paxeHue Ha
KJIeT4aTol Oymare MpsiMOYTOJIbHHUKA C 33JaHHBIM3HAUYEHUEM TUTOMIAH.

Maremarudeckas uHgopmanus

Knaccugukanus 00beKTOB 10 BYM MPU3HAKAM.

BepHbie (MCTUHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEPKACHUS: KOHCTPYHPOBaHHE,IPOBEPKA.
Jloruyeckue paccyXJIeHHs CO CBA3KAMU «ECIH ..., TO ...», KIIO3TOMY»,

«GHAYUT».

V3BneueHne W MCMOJIb30BAaHHUE IS BBIMOJHEHMS 3aJaHUA MH(POpPMALMH, MPEICTaBICHHON B
TaOJIMIIaX C JaHHBIMH O pEAIbHBIX MPOLECCax M SBICHUSAX OKPY)KAIOLIEro Mupa (Hampumep,
pacrucaHie ypOKOB, JIBUXKEHHs aBTOOYCOB, MO€3/I0B), BHECEHHE NaHHBIX B TaOJIMIly, JTOTIOJIHEHHUE
gyepTexa JTaHHBIMU.

@dopMann30BaHHOE OMNMCAaHUE IOCIEAOBATEILHOCTH JACUCTBUM (MHCTPYKIMSA, IUIaH, CXeMa,
AJITOPUTM).

Cronbuatasgs JuarpaMma: 4YTeHHE, WCIOJb30BAHUE JAHHBIX JUIS pelIeHUs Y4eOHBIX H
MIPAKTUYECKUX 3a/1a4.

ANropuTMbI U3y4EHUS MaTepHaa, BBIMOJIHEHHs 00yJaloMX 1 TECTOBBIX 3a/laHUIHA IOCTYITHBIX
JIEKTPOHHBIX CPEACTBAX 00yUeHHsI (MHTEPAKTUBHOM JOCKE, KOMIIBIOTEPE,APYIHX YCTPOUCTBAX).

YHUBEPCAJILHBIE YUEBHBIE JEMCTBUA

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eCTBUSA
ba3oBble JlornyecKkue U UccJie0BaTeIbCKIe 1eHCTBUA:
CpaBHMBAaThb  MaTeMaTUYECKUE 00BEKThl  (YuCla, BEIUYHMHBI, T'EOMETPUYECKHE



uryper);

BBIOMpATH MPUEM BBIUMCIICHHUS, BHITIOTHEHUS ICHCTBUS;

KOHCTPYHPOBATh T€OMETPUIECKUE (PUTYPHI;

KJ1accu(UIUpoBaTh OOBEKTBl  (YWClla,  BEIMYUHBI,  TI'COMETPUYCCKUE burypsi,
TEKCTOBBIC 33/1a4W B OJIHO JICHCTBHE) 110 BEIOPAaHHOMY IIPHU3HAKY;

MPUKH]IBIBATH pa3Mepbl GUTYPBI, €€ AJIEMEHTOB;

MMOHUMATh CMBICII 3aBUCUMOCTEH M MaTeMaTWYCCKUX OTHOIICHUH, OMHMCAHHBIXB 33]1a4c;

pa3nuyaTh U UCHOJIH30BATh PAa3HbIC TPUEMBI M aJITOPUTMBI BEIYMCIICHUS;

BBIOMPATh METOJ pelieHUs (MOACTHPOBAHUE CHTYyalluH, Mepedop BapHUAHTOB,HCIIOL30BAHHE
IrOpHUTMa);

COOTHOCHTH Ha4allo, OKOHYaHHE, MMPOJODKUTEILHOCTh COOBITHSI B NMPAKTUYCCKOHCHTYAIINH;

COCTaBJIATh P YHCeN (BETUYHH, TEOMETPUYECCKUX (DUTYP) TIO CaMOCTOSTEILHOBBIOPAHHOMY
MIPaBUIIY;

MO/JICJIMPOBATH MPEUIOKEHHYIO IIPAKTUYECKYIO CUTYAIIUIO;

yCTaHABJIMBATh TOCJIEOBATEIBHOCTh COOBITHH, NEHCTBHI CHOYKETa TEKCTOBON3aIauH.

Pa6ora ¢ unpopmaumeii:
YUTaTh HH(OPMAIIHIO, IPEACTABICHHYIO B Pa3HBIX (hopMax;
M3BJIICKAaTh U WHTEPIPETHPOBATH YHCIIOBBIC JaHHBIE, IPEICTABICHHBIC B TA0JMIIE,HA IUArPAMME;
3aIOJTHATH TAOJIMIIBI CIIOKEHUSI B YMHOXKEHUS, JOTIOIHAT JAHHBIMHU YEPTEXK; YCTaHABIMBAThH
COOTBETCTBHUE MEKAY PA3TUUYHBIMH 3aIIHCSIMH PELICHUS 33a]a4H;
UCIIOJIb30BATh JONOJTHUTEIBHYIO JIUTEPATYpPy (cipaBOYHHUKH, CIIOBapH)
JUIs yCTAHOBJIEHUS M IPOBEPKH 3HAYECHUSI MAaTEMaTHYECKOTO TepMUHA (TIOHATHS).

KomMmyHukaTHBHBIEe yHHBepcaJlbHbIe y4eOHbIe 1elCTBUA:
HCIIOJIB30BAaTh MATEMATHYECKYI0 TEPMHUHOJIOTHIO JUUIl ONMCAHUS OTHOLIECHUH M3aBUCHMOCTEH;
CTPOUTBH PEUYEBBIE BBICKA3bIBAHUS ISl PEIICHUS 33]1a4, COCTABIIATh TEKCTOBYI03a/1a4y;
OOBSICHATh HAa IPUMEpPAX OTHOILEHUs «OOJIbIIe-MEHbIIE Ha...», «O0JbllIe-MEHBIIIEB. ..,
«paBHOY;
HCIIOJIb30BaTh MaTeMaTUYECKYIO CUMBOJIUKY UL COCTaBIICHUS YHUCIIOBBIX
BBIPAKCHU;

BBI6I/IpaTB, OCYHICCTBJIATL IMCPEXOJ OT OJHHUX CAUHUL H3MCPCHUS BCIWYHUHBIK IPYI'UM B
COOTBCTCTBHH C HpaKTI/I‘{CCKOﬁ CHTyaHHeﬁ;

Y4aCTBOBATH B 06CY)K,Z[CHI/II/I OIINOOK B XO0I€ H  PE3yibTaTc BBITIOJTHCHU S
BBIYHCIICHHUA.

PeryasitTuBHbIe yHUBepcaJbHbIe y4eOHbIC JeHCTBHUA:
IIPOBEPSATH XOJ U PE3YNbTAT BBIIIOJIHEHUS JIEHCTBUS; BECTH ITIOUCK
olMOO0K, XapaKTepru30BaTh UX U UCIPABIIATD;
(bopMyIHMpOBaTH OTBET (BBIBOJ), TOATBEPKIATh €0 OObSICHEHHEM, pacuéTaMu; BHIOMpATh U
HCII0JIb30BaTh pa3InyHbIe npuéMbl  NPUKUIKM U TPOBEPKH
MPaBWJIBHOCTH BBIYHUCIICHUS, TPOBEPATH MOJHOTY U MPABUIIBHOCTH 3aIIOJIHEHUS TaOIUIICI0KEHNUS,
YMHOXEHHSL.

CoBMecTHasi 1eSITeIbHOCTD:

npu pabore B TpyIIe WIM B Mape BBINOJHATH IMPEIIOKEHHbIE 3aJaHUs (HaXOIUTh pa3HbIe
pelIeHus, ONpeNeNiaTh C TIOMOIIBI0 IM(PPOBBIX U AaHAJOTOBBIX MPUOOPOB, HIMEPUTEITHHBIX
HMHCTPYMEHTOB JUIMHY, MacCy, Bpems);

JIOTOBApUBATLCA O paCHpENesIeHUHd O0s3aHHOCTEH B COBMECTHOM TPYZE, BBIMOIHATH POJIH
PYKOBOJUTEIS WIH MTOAYUHEHHOTO, CACP)KAHHO TIPUHUMATh 3aMeYaHus K CBoel paboTe;



BBINOJIHATH COBMECTHO NMPUKUAKY U OLEHKY PE3y/IbTaTa BHIOTHEHUS 0011l paboTHI.

4 KJIACC

Yuciia v BeJIMYUHBI

Yucna B mpeenax MIUTMOHA: YTCHHUE, 3aIUCh, TOPA3PsIHOE CpaBHEHHE yHopspoueHue. Yucio,
OoJiblliee WJIM MEHBIIIEE JaHHOTO YMCIIa Ha 3aJlaHHOE YUCIO Pa3psaHBIX CAWHUII, B 33JJaHHOE YHCIIO
pas.
BenuuuHbl: cpaBHeHHE 00BEKTOB 110 Macce, JJTUHE, TUIOMIAId, BMECTUMOCTH. ETUHHIIBI MacChl
Y COOTHOIIICHHS MEX]Ty HUMH: — [ICHTHEDP, TOHHA.

Enununbl BpemMeHM (CYTKH, HENENs, MeEcdl, oJ, BEK), COOTHOUIEHHMS] MEXIy HUMH. EIUMHUIBI
JUINHBI (MMJUIUMETP, CAHTUMETD, ACLUMETP, METP, KWIOMETP), IUIOIAAN (KBapaTHBIN MeTp,
KBaJJpaTHBIN CaHTUMETP), BMECTUMOCTHU (;uTp),  cKopocTH
(KWJIOMETpBI B 4ac, METPhl B MUHYTY, METpPbI B CEKyHly). COOTHOILIEHUE MEXIY

enuannamu B ipenenax 100 000.

Jlomnst BeNIMYMHBI BPEMEHH, MACChI, ITTUHBI.
Apudmernyeckue AeiicTBUA

[TuceMeHHOE Cll0KEeHHE, BBIYUTAaHHE MHOTO3HAYHBIX YKCeN B Mpefenax MuuioHa. [luceMennoe
YMHOXEHHE, JeIEHUE MHOTO3HAYHBIX YMCEN Ha OJHO3HAYHOE (ABY3HAauHOE) uucio B mpeaenax 100
000. Jlenenue ¢ ocratkoMm. YMHokenue u aenenrena 10, 100, 1000.

CpoiicTBa apu(METHICCKUX JCUCTBUN M WX MPUMEHECHUE I BhIUMCICHHMA. [lonck 3HaveHus
YHUCJIOBOTO  BBIPDAXKEHUS, COZAEpXkKallero Heckosnbko aeictBuiiB npenenax 100 000. IIposepka
pe3yJibTaTa BBIYMCIIEHUH, B TOM YHCJIE C TIOMOIIBIO KAJIBKYJIATOpA.

PaBeHcTBO, conepikaiiee HEU3BECTHBI KOMIIOHEHT apu(METHYecKoro MAEeWCTBHS: 3aluCh,
HaXO0XJIECHNE HEU3BECTHOTO KOMIIOHEHTA.

YMHOKEHUE U JIEIEHNE BEITMUNHBI HA OJJHO3HAYHOE YHUCIIO.

TexcroBble 3axaun
Pabota ¢ TexcToBO# 3amauei, pemeHrne KOTOPO COACPKUT 2—3 NEeWCTBUS: aHAIN3, IPEJCTaBICHUE Ha
MOJIEe M, IUIAaHWPOBAHME M 3alUCh PELICHMs, IPOBEpPKa pEIIeHHs U OTBETa. AHalIU3 3aBUCHUMOCTEH,
XapaKTEepU3YIOIIUX MPOLECCHI: ABMKEHUS (CKOPOCTh, BpeMs, IPONACHHBIN MYTh),

paboThl (IPOU3BOAUTENBHOCTh, BpeMs, 00bEM paldOThl), KYIUIM-TIPOJaXH (1I€Ha, KOJIWYECTBO,
CTOMMOCTb) W pELIEHHE COOTBETCTBYIOIIMX 3ajad. 3ajladyd Ha YCTaHOBJEHHE BpeMeHHU (Hayalo,
MPOAOIDKUTELHOCTh M OKOHYAHHE COOBITHS), pacuéTa KOJIMYECTBA, PacXoja, N3MEHeHHs. 3aJauu Ha
HaXO0XKJCHUE JI0JIM BETUYMHBI, BEIMYMHBI 10 €€ nosie. PazHble crnocoObl pemieHus HEKOTOPBIX BHJIOB
M3y4eHHbIX 3a1a4. OpopmiieHre pelieHus: Mo JIEHCTBUSAM C MOSICHEHHEM, IO BOIIPOCaM, ¢ MOMOUIbIO
YHCJIOBOTO BBIPAKEHUS.

IIpocTpaHcTBeHHbIE OTHOLIEHUS] H TeOMeTpUYecKue (purypsbl

Harnsgaele npeactaBieHust 0 CHMMETPHH.

OKpy>XHOCTb, KpYI: pacro3HaBaHue U u300paxenHue. [locTpoeHHe OKpYKHOCTH 3aJaHHOTO
paauyca. IlocTpoeHne H3y4eHHBIX T€OMETPUYECKUX (UIyp C TIOMOIIbIO JIMHEHWKH, YroJIbHUKA,
nupkyns. Pa3znudenue, Ha3bIBaHHUE MPOCTPAHCTBEHHBIX TeOMETpHUYecKux ¢uryp (Tem): map, Kyo,
LWIMH]P, KOHYC, TUPAMU/A.

KoncrpynpoBanue: pazdoueHue Gurypsl Ha NpsSMOYTOIBHUKH (KBaJIpaThl),cCOCTaBIeHUE DUTYp U3
MPSIMOYTOJIBHUKOB UJTH KBaJpPaTOB.

[lepumerp, miomiaas GUTrypsl, COCTABIEHHON U3 ABYX-TPEX MPSIMOYTOJIHLHUKOB (KBaIpaTOB).
MaremaTtudeckasi uHGopmauus

PabGota ¢ yTBepKIEHHSIMH: KOHCTPYMPOBAaHHE, IMPOBEpPKa HCTHHHOCTH.

CocraBneHue 1 MpoBepKa JOTMUYECKUX PACCYKICHUH MPH PEIIeHUH 3aay.



JlaHHBIE O peanbHBIX IPOLECCAaX W SBICHUAX OKPYKAIOWIErO0 MHUpA, IPEICTABICHHBIE Ha
auarpaMmmax, cxemax, B Tabnmiax, Tekcrax. COop MareMaTHYecKuX JAHHBIX O 3aJaHHOM OOBEKTe
(uucrne, BenuuuHe, reomerpuueckon ¢urype). Ilonckunpopmanmu B CIPaBOYHOM  JIUTEpaType,
Wutepuere. 3anuce uHGOpMAIMUB NPEASIOKEHHON TabIuUIle, HA CTOIOYATON TuarpaMme.

JIoCTyIHBIE 3JIEKTPOHHBIE CPEACTBAa O0YYEHHs, MOCOOMS, TPEHAKEPDI, X UCIOIb30BAHUE TTOX
PYKOBOACTBOM IIefarora M camocrosrensHoe. [IpaBuma Oe3omacHOil paboOTBI € 3IEKTPOHHBIMU
UCTOYHUKaMU  MHpOpManuu  (97eKTpoHHas  (opma  y4yeOHMKaA,  DJIEKTPOHHBIE  CIOBapH,
o0pa3oBaTeNbHbIE CAlThl, OPUEHTUPOBAHHbIE HA 00YYAIOIIMXCs HAa4albHOTO 001ero 00pa3oBaHus).

ANTOPUTMBI pelIeHNs U3yYCHHBIX YUEOHBIX U MPAKTUUYECKUX 3a/1a4.

YHUBEPCAJILHBIE YUEBHBIE JTEMCTBUS

N3ydyenue marematuku B 4 Kjacce CIOCOOCTBYET OCBOEHHUIO psifia YHUBEPCAJIbHBIX Y4YEOHBIX
JeVCTBUI: TO3HABATENIBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUI, KOMMYHUKATUBHBIX YHUBEPCAIbHBIX
y4EOHBIX AEUCTBUM, PEryIATUBHBIXYHUBEPCAIbHBIX YUEOHBIX 1EHCTBHM, COBMECTHOM JesATEIbHOCTH.

ITo3HaBaTebHBbIE yHHBepPCAIbHbIE yueOHbIe 1eliCTBUS
Ba3oBble Jlornueckue u ucciae10BaTebCKHe 1eiicTBUS:

OPUEHTHPOBATHCS B HU3YUYEHHOM MaTreMaTH4YeCKOW TEPMHMHOJIOIMM, HCIOJb30BaTh €€ B
BBICKa3bIBAHUSAX U PACCYXKICHUIX;

CpaBHUBaTb MaTeMaTHYeCKHe OOBEKTbl (YMCla, BEJIUYUHBI, TIeoMeTpudeckue (GUrypsl),
3aIlMChIBAaTh NPU3HAK CPAaBHEHHUS;

BBIOMpATh METO/ PEIIEHUsI MaTeMAaTUYeCKOM 3a/1auM (QJIrOPUTM JIEHCTBUS, IPUEM BBIUMCIICHMUS,
CIOCcO0 peleH ], MOJEINPOBAaHUE CUTYallUH, IepeOop BapUaHTOB);

oOHapyXUBaTh MOJIEJIN U3YYEHHBIX FT€OMETPUUECKHUX (PUTYP B OKPYKAIOILEM MUDE;

KOHCTPYHpPOBaTh TE€OMETPUYECKYI0 (uUrypy, oOJagaroulyro 3aJaHHbIM CBOWCTBOM (OTpPE30K
3aJlaHHOM JUITMHBI, JIOMaHas ONPEAeIEHHON AIUHBI, KBapaT ¢ 3aJaHHBIM IEPUMETPOM);

KIaccu(UIUpoBaTh 00BEKTHI 10 1-2 BEIOpAHHBIM MTPHU3HAKAM;

COCTaBJIATh MOJENb MAaTEMaTUUYECKON 3a/1a4M, TPOBEPATH €€ COOTBETCTBUE YCIOBUSM 33Ja4H;

OIpeJIeNIATh C TOMOLIBIO IIU(PPOBBIX U AHAJIOTOBBIX MPUOOPOB: Maccy NpeaMeTa (JIEKTPOHHbBIE U
THUpPEBbIE BECHI), TeMIlepaTypy (TpalyCHHMK), CKOPOCTb JBUKEHHSI TPAHCIIOPTHOTO CPEACTBA (MAaKeT
CIIUIOMETPA), BMECTUMOCTh (U3MEPUTEIbHBIE COCY/IbI).

Padora ¢ nndgopmanmeii:
MPEJCTABIATh HH(POPMALIMIO B Pa3HBIX (POpMax;
U3BJIEKaTh U MHTEPIPETUPOBATh MH(GOpPMAIMIO, TPEICTABICHHYIO B TalOluIle,Ha AUarpamMmMme;
UCIOJIb30BATh CIIPABOYHYIO JUTEpATypy Ul Noucka uHpopmaiuu, B ToM yuciaellHTepHerT (B
YCIIOBUSAX KOHTPOJIUPYEMOTO BBIXO/IA).

KoMMyHHKaTHBHBIE YHHBeEpPCAJIbHbIE YU4eOHbIE 1eiicCTBUSA

HCIIOJIB30BaTh MaTEMATUYECKYIO0 TEPMUHOJIOTHIO IS 3aIIUCH PELICHUS IPEAMETHONMIN
MPAKTUYECKOU 3a]1a4u;

MIPUBOJUTH MPUMEPBI U KOHTPIPUMEPHI JJI MOATBEPKACHUS WU ONPOBEPKEHUSABBIBOJA,
TUIIOTE3BI;

KOHCTPYMPOBATh, YATATh YUCIIOBOE BEIPAKEHUE;

OIIHMCHIBATh IIPAKTUYECKYIO CUTYaL1IO C  HCIOJIb30BAHUEM MU3Y4EHHOU
TEPMHUHOJIOTUH;

XapaKTepU30BaTh MaTEMATUUYECKUE OOBEKTHI, SIBIICHHUS U COOBITUS C IIOMOLIbION3YyYEHHbIX
BEJIMYNH;

COCTaBJIATh HHCTPYKIIUIO, 3aIIMCHIBATH PACCYKICHHE;
MHUIMAPOBATh OOCYXKICHHE Pa3HBIX CHOCOOOB BBIMOJIHEHUS 3aJaHUs, MOMCKOUIMOOK B



peLIcHun.

PeryasiTuBHBIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€iiCTBUSA
KOHTPOJIMPOBATh TMPAaBUIBLHOCTh W TMOJHOTY BBIMOJIHEHUS] alTOpPUTMa apU(PMETHYECKOTO
NeICTBUS, pellIeHUs] TEKCTOBOM 3a/1a4H, IIOCTPOEHUS T€OMETPUUECKOUPUTYPBI, U3MEPEHUS;
CaMOCTOSITENILHO BBIMIOJIHATH MPUKHUJIKY U OILICHKY Pe3yJibTaTa U3MEPEHUI;
HAXOJUTh, UCIIPABJIATD, IPOrHO3UPOBATH OUIMOKHU U TPYAHOCTH B peLICHUH Y4eOHOI 3a1auu.

CoBMecTHasi 1eATeJIbHOCTh

y4acTBOBaTh B COBMECTHOM JICSITEIIBHOCTH: JIOTOBApPUBAThCSL O CIIOCO0E PELICHUS, PacIpe/IeisiTh
paboTy MeXIay 4YiIeHaMH TPYMIbl (HampuMmep, B CiIydae pelieHus 3anad, Tpedyromux mnepedopa
GOHBL[IOFO KOJIM4YeCcTBa BapI/IaHTOB), COI'JIaCOBBIBAaTh MHCHHA B XOA€ ITOMCKA J0Ka3aTCJIbCTB, BbI60pa
palMoHAIBHOTO CTI0C00a;

JIOTOBApUBAThCS C  OJHOKJIACCHMKAMU B XOJ€ OpPraHM3alMU TPOEKTHOW PabOTBhI C
BEIMYMHAMU (COCTABJICHHE pPACIUCAHMSA, TOACYET JICHEr, OIICHKAa CTOMMOCTH M IOKYIIKH,
npuOIMKEHHAST OLIGHKA PACCTOSHUM HM  BPEMEHHBIX HMHTEPBAJOB, B3BCIIMBAHHE, HW3MEPCHUE
TEeMIepaTypbl BO3JyXa M BOJBI), TeOMETpHYeCKUMH (urypamu (BbIOOp (GopMBbI M Aeranedd mpu
KOHCTPYUPOBAHHH, PACUET M pa3MeTKa, MPUKHUIKA M OIICHKA KOHEYHOTO PE3yJIbTaTa).

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBIIIO
MATEMATHUKE HA YPOBHE HAYAJIbHOI'O OBIIEI'O
OBPA3OBAHUA

N3ydyenne wuHPOpMATHKH Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHHS HAaMpaBICHO Ha
JOCTIKEHHE O0YUYalOIIMMUCS JTUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3YJIHTATOB OCBOCHUS
coJiepKaHusl yueOHOro ImpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS MIPOTPAMMEBI IO MaTeMaTHKE Ha YPOBHE HAYaIbHOTO OOIIET0
00pa3oBaHMs JTOCTUTAIOTCS B €MHCTBE Y4eOHON M BOCIIMTATEIILHOMN ACSITEIPHOCTH B COOTBETCTBUM C
TpaaAUIIUOHHBIMHU pOCCHI;'ICKHMH CONUOKYJIBbTYPHBIMHU W AYXOBHO-HPABCTBCHHBIMHU ILEHHOCTAMU,
NPUHATHIMU B OOILIECTBE MpaBWJIaMd M HOPMaMU TOBEIEHUS U CIIOCOOCTBYIOT —Ipoleccam
CaMOIIO3HAHUsI, CAMOBOCITUTAHMSI M CaMOPa3BUTHsI, (GOPMHUPOBAHHS BHYTPEHHEW MO3UIUH JINYHOCTH.

B pesynprare wu3ydeHHss MaTeMaTHUKH Ha YpOBHE HAudalbHOrO 0OIIEro oO0pa3oBaHUs Yy
oOy4arorierocs 0ynyT chOpMHPOBAHBI CIETYIONTNE TUIYHOCTHBIE PE3yIbTaThI:

OCO3HAaBAaTh HeO6XO,Z[I/IMOCTB HU3YUCHUA MATEMATHUKHW I adallTallud K )XU3HCHHBIM CUTYallUsIM,
JUIS  pa3BUTHS OOIIEH KyIbTyphl 4YelOBEKa, CIIOCOOHOCTH MBICIHUTh, PACCYKIaTh, BBIIBUTaTh
MPECANOJIOXKECHUA U JOKA3bIBATh WUJIX ONIPOBEPIraTh UX;

IIPpUMCHATE IIpaBUJIa COBMECTHOU ACATCIIBHOCTH CO CBCPCTHUKAMH, IPOABIIATH CIIOCOOHOCTH
JIOTOBApUBATHCS, JTUAMPOBATH, CIIEJOBATh YKa3aHHSIM, OCO3HABaTh IJMYHYIO OTBETCTBEHHOCTh U
O0OBEKTUBHO OIEHUBATh CBOW BKJIAJ B OOIIMIA pe3yabTaT;

OCBaWBaTh HAaBBIKU OpraHU3aIMy OE30MaCHOTO MOBEACHUS B HH(POPMAIMOHHOWCPE/IE;

MPUMEHSITh MAaTeMaTHKy JUIsl PEIICHUs MPAaKTHYECKWX 3aJad B TOBCEAHEBHOW >KU3HU, B TOM
YUCJIC MPU OKa3aHWU MOMOMIU OJHOKJIACCHUKAM, ACTAM MJIAJAIICTO BO3pacCTa, B3POCIIbIM U IMOXUJIBIM
JIIOISIM;

pa6OTaTB B CUTyallMdX, paClIHUPAONHUX OIBIT MPUMCHCHHUA MATCMATHUYCCKUX OTHOIIIEHUU B
peanbHOM JKU3HU, MOBBIIIAIIINX UHTEPEC K UHTEIUICKTYAJIbBHOMY TPYAY W YBEPEHHOCTbh CBOMX CHJIAX
IpH pCHICHUHN ITOCTABJICHHBIX 3a4a4, YMCHUC IPCOJ0JICBATL TPYAHOCTH;



OLICHUBATh MPAKTHUECKUE M Y4EOHBIE CUTYallMd C TOYKH 3PEHUS BO3MOXHOCTH NPUMEHEHHUS
MaTEeMaTHKH JUIsl pallHOHAIILHOTO ¥ 3()(h)EeKTUBHOTO PElIeHUsI y4eOHBIX U )KU3HEHHBIX POOIeM;

XapaKTEepU30BaTh CBOM YCIEXHM B M3YUYCHHH MaTEMaTHKH, CTPEMHTHCS YIIIyOIiTh CBOU
MaTeMaTHYeCKUe 3HAHUA M YMECHHUS, HAMEYATh IYTH YCTPAHEHUS TPYAHOCTEH;

MOJIb30BaThCs Pa3HOOOPa3HBIMU HH()OPMAITMOHHBIMHI CPEICTBAMH JIJIsl PEHICHUS MPET0KEHHBIX
Y CaMOCTOSITETIbHO BEIOPAaHHBIX Y4€OHBIX MPOOIIEM, 3a/1a4.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eCTBUSA
ba3oBble jiornueckue JeHCTBUA:

yCTaHABIMBATh CBA3M M 3aBUCHMOCTH MEXJY MAaTeMaTHYECKHUMH OOBEKTaMH («4acTb-1[EI0e»,
«IIPUYHMHA-CIEICTBUEY, TPOTIKEHHOCTB);

NPUMEHATh  0a30BbI€  JIOTUYECKHE  YHUBEpPCAJbHbIC JICCTBUS: CpaBHEHHME, aHAJU3,
knaccudukanus (TpynmnupoBka), 00001IeHue;

MpuoOpeTaTh MpaKTUYeCKUe Trpaduueckue W  HU3MEPUTEIBHBIE  HABBIKHU JJIS YCIICITHOTO
pelIeHrs y4eOHbBIX U KUTCHCKUX 3a]1a4;

MPEJICTaBIATh TEKCTOBYIO 3ajady, €€ pelIeHHE B BHAE MOJETH, CXEMbl, apu(MeTHYecKoi
3aMucy, TEKCTa B COOTBETCTBHUHU C MPEJIOKEHHON yueOHOU TPpoOieMoil.

Ba3oBble uccienoBarebCcKkue 1eiCTBUA:

MPOSIBJIAITH CIIOCOOHOCTh OPUEHTUPOBATHCA B YYEOHOM MaTepHalieé pa3HbIX pPa3esioB Kypca
MaTE€MaTHUKH;

MOHMMAaTh ¥ aJEKBaTHO WCIOJIb30BaTh MaTeMaTHYECKyI0 TEPMUHOJOTHIO: pas3nyaTh,
XapaKTEePU30BaTh, UCIIOJIB30BATH ISl PEIICHUSI YUeOHBIX U MTPAKTUYECKUX 3a/1a4;

MIPUMEHATH U3yYEHHBIE METO/IbI TTO3HAHUS (M3MEpEeHre, MOICIMPOBaHNUE, TIEpe0op BapHAHTOB).

Pa6ora ¢ unpopmaumeii:

HaXO/UTh U UCIOJIB30BATh JJIS pellIeHUs y4eOHBIX 3a/]a4 TEKCTOBYIO, IpanuecKyonH(OpMaIIHIO
B Pa3HBIX HCTOUYHUKAX WHPOPMALIMOHHOHN CPEIIBI;

YUTaTh, WHTEPIPETUPOBATh TIpaUUecKd MPEACTaBICHHYI0 HHpOpManuio (cxemy, Tabnwiy,
TUarpaMmy, Apyryro MOJIENh);

MPEJCTaBIATh UH(OPMALMIO B 3aJJaHHON (Gopme (JIOMONHATh TabsuIly, TeKCT), GopMyaupoBaTh
yTBEpIKJeHHE TI0 00pa3ily, B COOTBETCTBUH C TPEOOBaHUAMHM yueOHOI 3a1a4H;

MPUHUMATh TpaBHWia, OE30MacHO WCIOJIb30BATh NpeJIaraeMble JJIEKTPOHHBIE CPEICTBA H
WCTOYHHUKH WHPOPMAIINH.

KoMMyHnKaTHBHBIE YHHBepCaJbHbIe YueOHbIe /1eiicTBUSA
O0menue:

KOHCTPYHUPOBATh YTBEPKACHUS, TPOBEPATH UX UCTUHHOCTH;

HUCTIOIB30BATh TEKCT 3aJaHus Uil OOBSICHEHHS cnocoba HM XoJa  pEUICHHS
MaTeMaTHYeCKOM 3a/1a4M;

KOMMEHTHPOBATh MPOLIECC BEIUMCICHUS, TIOCTPOCHUS, PEIICHUS;

OOBSCHSTH IMOJTYYEHHBIN OTBET C UCIIOJIb30BAaHUEM N3YUCHHOW TEPMUHOJIOTHH;

B IIpoIlecce IUAIOrOB IO OOCYKICHMIO H3yYE€HHOrO Marepuajga — 3a/JaBaTh BOIPOCHI,
BBICKa3bIBaTh CYXKJEHUS, OLIEHUBATh BBICTYIUIEHUS YYaCTHHUKOB, IIPUBOAUTH J10KAa3aTEIbCTBA CBOEH
IIPABOTHI, IPOSABIIATH ITUKY OOILEHUS;

CO3/1aBaTh B COOTBETCTBUU C y4eOHOW 3a/auell TeKCThl pa3HOro BHJAa — OINMHUCAHME (HAIpumep,
TeOMETPUUECKOW (Uryphl), paccykaeHue (K MNpuUMepy, MpH PeHIeHWH 3aJauu), HHCTPYKIUSL



(Hanmpumep, U3MEpPEHNE JUIMHBI OTPE3KA);
OPUEHTUPOBATHCS B ITOPUTMAx: BOCIIPOM3BO/INTD, JOHOJHSTD, UCTIPABIIAThH
nepopMUpOBaHHbIE;

CaMOCTOATCIIBHO COCTaBJIATH TCKCThI 3aIIaHI/II>'I, AHAJIOTUYHBIC TUIIOBBIM U3YYCHHBIM.

PeryasiTuBHbIe yHUBepcaJIbHbIE y4eOHbIe 1eHCTBUS
Camoopranuzanus:
IJIAHUPOBATh JACUCTBUS 1O PEHICHUIO YUeOHOM 3a/1auMl IS MOIYUYEHUs Pe3ybTaTa;IJIaHuPOBaTh
dTanbl MPEACTOANICH paboThl, OMPENesITh MOCIEA0BATEIHLHOCTh
y4eOHBIX ICHCTBHIA;
BBITIOJTHSATh mpaBwia  0e30MacHOTo UCIIOJIb30BaHUS ANEKTPOHHBIX CpPEICTB,
IIpeijIaraéMblX B IPOLIECCE 0OYUEHMUS.

CamMoOKOHTpOJIb (peduiexkcus):

OCYILECTBISATH KOHTPOJIb MIPOLIEcca U Pe3yNibTaTa CBOCH NesATEIbHOCTH;BRIONPATh U MPU

HE00XO0IMMOCTH KOPPEKTUPOBATH CIIOCOOBI ICHCTBUM;

HaXOJUTh ONIMOKM B CBOCH paboTe, yCTaHABIWBATh WX TPUYUHBI, BECTH TIOUCK IyTEH
MIPEOI0NCHUS OIHOO0K;

MPEIBUIETh BO3MOXKHOCTh BOSHUKHOBEHHUS TPYIHOCTEH M OLIMOOK, MPeayCMaTpUBaTh CIOCOOBI
X mpeaynpexacHus ((GpopMyIupoBaHHE BOIMPOCOB, OOpalIeHHE K YYCOHHKY, JIOMOJHUTEIBHBIM
cpencTBaM OOy4EHHs], B TOM YUCJIE DJIEKTPOHHBIM);

OLICHUBATh PAlMOHAJIBHOCTh CBOUX JECHCTBUM, 1aBaTh UM KaUYECTBEHHYIO XapaKTEPUCTHUKY.

CoBMecTHas1 1eATEIbHOCTD:

y4acTBOBAaTh B COBMECTHOW JEATEIBHOCTH: PACHpelessiTh padoTy MEXIy WICHAMH TPYIIITHI
(Hampumep, B ciy4yae pelieHds 3aaad, TpeOyromux mepedopa OONBIIOT0 KOIWYECTBA BapUAHTOB,
MPUBEACHUS MIPUMEPOB M KOHTPIPHUMEPOB), COTIACOBHIBATH MHEHHS B XOJI€ TMOWCKA JI0Ka3aTeIbCTB,
BBIOOpA PAIMOHAIBHOTO CII0C00a, aHaIu3a UH(POPMAIIHH;

OCYIIECTBIISITh COBMECTHBIH KOHTPOJIb M OIEHKY BBIMONHIEMbIX JEUCTBUN, TPEIBUICTD
BO3MOYXHOCTh BO3HUKHOBEHHSI OITHMOOK U TPYIHOCTEH, IpeycMaTpUBaTh MyTH UX MPEAYIPEKICHHUS.

HNPEIMETHBIE PE3YJIBTATDBI

K koHmy o0ydenus B 1 kiaacce y oOyuyaromerocs Oyayr chopMupoBaHbI
CIIEAYIOIINE YMEHHUS:

YHUTaTh, 3aIIMCHIBATh, CPABHUBATH, yropsaaounBarh ynucia ot 0 go 20;

MEPECUYNTHIBATH PA3INIHbIC 00BEKTHI, yCTAHABIMBATH OPSIKOBBI HOMEP 00BHEKTa;HaXOAUTh

qucia, O0NbIINe WIM MEHbIINE JAaHHOTO YUCIIa Ha 33JJaHHOE YHCIIO; BBIMOIHATh

apupMeTHyecKre NeHCTBUS CIOKEHUS M BblUMTaHMA B mpenenax 20
(ycTHO M MHUChbMEHHO) 0€3 mepexo/ia yepes IeCATOK;

Ha3bIBaTh U Pa3inyaTh KOMIIOHEHTHI JACWCTBUI CIIOKEHUs (claraeMmble, CyMMa) UBBIYUTAHUS
(yMeHbIlIaeMoe, BBIYUTAEMOE, PA3HOCTh);

peliaTh TEKCTOBbBIE 337a4l B OJHO JACWCTBHE HA CJI0KEHUE U BEIUUTAHUE: BBIICISATHYCIOBUE U
TpeboBaHue (BOMPOC);

CpaBHMBaThb OOBEKTHl MO JJIMHE, YCTAHABIMBasg MEXJIYy HHUMU COOTHOLICHHE
«UTMHHEE-KOPOUE», «BBIIIC-HUKEY, ITUPE-YKE»;

U3MEPATh JJTMHY OTpe3Ka (B CM), UepPTUTh OTPE30K 33JaHHON JUIMHBL;pa3IndaTh

YUCIo U udpy;



pacrio3HaBaTh TeOMeTpHUYecKre (UTYpBI: KPYT, TPEYrojdbHHUK, IPSIMOYTOJIbHUK(KBAIPAT),

OTpPE30K;
YCTaHABIIMBATh MEXAY OObEKTaAMHU COOTHOUICHHUS: «CJeBa-CIIpaBay, «CHEPeau-Cc3aan», MEXIY;
pacro3HaBaTh BepHbIE  (MCTHUHHBIC) U  HEBEpHBIE (JI0XKHBIC) YTBEPKICHUS

OTHOCHUTEIIBHO 33JaHHOTO Habopa 00 BEKTOB/TIPEIMETOB;

IpyNnupoBaTh O0OBEKTHI MO 33JaHHOMYy  NpPHU3HAKy,  HAaxXOIuUTh U  Ha3bIBaTh

3aKOHOMEPHOCTH B Py 00BEKTOB MOBCEIHEBHOM KU3HU;
pa3nuyaTh CTPOKU M CTOJOIBI TaONHIIBI, BHOCUTh JAaHHOE B TAOIUIly, M3BJICKAThIAHHOE WU
JIAHHbIE U3 TAOJIHIbI;

CpaBHUBATH JBa 00BEKTA (UMCIIA, TEOMETPUIECKHUE (PUTYPHI);
pacnpenenatb 00bEKThI Ha JIBE TPYIIIbI 10 33 JaHHOMY OCHOBAHHMIO.

K xoH1y 00yueHus Bo 2 kjaacce y ooyyatomnierocst 0yayt copMUPOBaHBI CIEAYIOIIUE YMEHUS:

YHUTaTh, 3aMUCHIBATh, CPABHUBATD, YIIOPSIOUUBATh YKcia B npeaenax 100;

HAXOJWTh YUCIIO OOJblliee WIM MEHbIIEE NAHHOTO YHWCIIa Ha 3aJaHHOE 4YHCIo (B mpenenax
100), 6onplice JaHHOTO YKC/Ia B 3aJaHHOE YKCIIO0 pa3 (B mpeaenax 20);

yCTaHABIMBATh U COOMOIATh MOPSAIOK MPU BHIYMCICHUHM 3HAYEHHsI YUCIIOBOTO BBIpAXKEHUS (CO
ckoOKkaMu min 6e3 CKOOOK), COepKAIero NeHCTBHS CII0KEHUs U BeranTaHus B mpenenax 100;

BBITIOJIHATH apupMeTUIeCKHe ACUCTBUS: CIOXKEeHHE U BbhluMTaHue, B mpexaenax 100 — ycTHO u
MUCHbMEHHO, YMHOKEHHE U JIeJIeHUE B mpenenax 50 ¢ uCroib30BaHNEeM TaOIUIIbl YMHOKCHHUS;

Ha3bIBaTh W pa3IMyaTh KOMIIOHEHTHI NEHCTBUM yMHOXEHHUS (MHOXHTENIH, MPOU3BElIECHUE),
neneHus (AeauMoe, JeuTelNb, YaCTHOE);

HaXOJUTh HEU3BECTHBII KOMIIOHEHT CIIOKEHHSI, BHIYUTAHUS;

MCIOJIb30BaTh MPH BBHIMOTHEHUH MPAKTHUECKUX 33/IaHUN €IMHUIBI BETHYUH JITHHBI (CAHTUMETD,
JEIUMETP, METP), Macchl (KUJIOTpamMM), BpeMeHH (MUHYTA, 4ac), CTOUMOCTH(pYyOIib, KOMenKa);

OTIPEJIEINSATH C TIOMOIIBIO U3MEPUTEIHHBIX HHCTPYMEHTOB JUTHHY, ONPEACIISTH BPEMs C TTOMOIIBIO
9acoB,

CpPaBHMBAaTh BEJIWYUHBI [UIMHBI, MAacChl, BPEMEHH, CTOMMOCTH, YCTAHABIMBAS MEXIy HUMU
COOTHOILIEHHE «OOJIbIlIE WIN MEHbIIIE HaY;

pemaTh TEKCTOBBIE 3a/Ja4ll B OJHO-/BA JICHCTBHS: NPEACTaBIATH 3amady (KpaTKas 3almch,
PUCYHOK, TaOnmuIa WM Jpyras MOJENb), MJIAHUPOBAaTh XOJl PEIIEHUS TEKCTOBOW 3aJauyd B JBa
neicTBusl, 0QOPMIIATE €ro B BUJE apU(PMETHUECKOT0 IEHCTBHS WM JEHCTBUH, 3alUChIBATh OTBET;

pa3nuyaTth U Ha3bIBaTh T€OMETPUYECKHE (PUTYPHI: MPSIMOI YTroi, TOMaHy0, MHOTOYTOJbHUK;

Ha Oymare B KJIETKY H300pa)kaTb JJIOMaHyI0, MHOTOYTOJBHHUK, YEPTUTH C IIOMOIIBIO JTHHEHKHN HITH
yrOJIbHUKA TIPSIMOH YTOJI, MPSIMOYTOJBHUK C 3aJJaHHBIMU JITTHHAMU CTOPOH;

BBINOJIHATH U3MEPEHUE JIIMH PEaTbHBIX 00BEKTOB ¢ TOMOIIBIO JINHEHKH;

HaXO/JUTh JJIMHY JIOMaHOM, COCTOSIIEW M3 JBYX-TPEX 3BEHBEB, MEPUMETP NPSMOYTOJbHUKA
(xBampara);

pacrno3HaBaThb BepHble (MCTUHHBIE) M  HEBEpHbIE  (JIOKHBIE)  YTBEPXKIEHHUSCO CIOBAMH
«BCEY», KKAXKIBIN»;

MIPOBOJIUTH OJTHO-IBYXIIIATOBBIC JIOTHIECKUE PACCYKICHHS U JIENIATh BEIBOJIBL;

HAaXOMUTh OOIMMHA TPHU3HAK TPYINIBl MAaTeMaTUYECKUX OOBEKTOB (YMcCeN, BEIUYHH,
TreOMETpUUYECKHUX (UTYp);

HaxOJUTh 3aKOHOMEPHOCTh B Py OOBEKTOB (YHCEI, TEOMETPUIECKUX (UTYp); MPEICTABIATH

nHpopManuo B 3aJaHHOW (QopMme: MOTOJHATH TEKCT 3aIa4yu
YHClIaMU, 3aMOJIHATh CTPOKY HJIM CTOJIOEel] TaOJuIbl, YKa3bIBaTh YHCIIOBBIE JIAHHBIE HA PUCYHKE
(M300paKeHUN TEOMETPUUIECKUX (PUTYD);

CpPaBHUBATH I'PYIIBI OOBEKTOB (HAXOAUTH O0IIIEE, Pa3TUIHOE); OOHAPYKUBATH

MOJIETI T€OMETPUUECKHX (UTYDP B OKPYKAIOLEM MHUPE;10AOUpaTh PUMEDPHI,



MIOATBEPKIAOLIUE CYKIEHUE, OTBET;
COCTaBJIATH (JOMOIHATH) TEKCTOBYIO 3a/1a4y; IPOBEPATH
IIPaBWJIbHOCTb BBIYUCIICHUS, U3MEPEHUS.

K xoHmy o0ydenuns B 3 Kidacce y oOydaromerocs Oyayr chopMupoBaHbI
CIEIYIOIINE YMCHHUSL:
YHUTaTh, 3aIIMCHIBATh, CPABHUBATH, YIIOPSI0YMBaTh yncia B npeaenax 1000;
HAaXOJIMTh YMCIIO OOJbIIEEe WJIM MEHBIICE JaHHOTO YHWCIa Ha 33JaHHOE YHCIIO,B 33JaHHOC
yucio pas (B mpenenax 1000);

BBITIONHSATH apuMETHIECKHE ACHCTBHS: CloXeHne u BeiuuTanue (B mpenenax 100 — ycTHO, B
npeaenax 1000 — mucbMEHHO), YMHOKEHUE U JIeJICHUE HA OJIHO3HAYHOE YUCIIO, JACJIEHUE C OCTaTKOM (B
npenenax 100 — ycTHO U MHCEMEHHO);

BBITIONTHSATE ICHCTBUS YMHOKCHHE U jenieHue ¢ yrciamu 0 u 1;

yCTaHABJIMBaTh W COOJIOAATH TOPSJIOK JCHCTBUN MpPH BBIYMCICHUM 3HAUCHHS YHCIOBOTO
BBIpaXEHUS (CO CKOOKaMM WM 0e3 CKOOOK), coaepiKamero apupMeTHIeCKHe NSHCTBUS CIIOKEHUS,
BBIYMTAHUS, YMHOKCHHUS U JCIICHUS;

MCTIOJIH30BATh TPU BBIYHMCICHUSAX TEPEMECTHTEIBHOE U COYETATEIILHOE CBOMCTBA CIIOKEHUS;

HaXO/UTh HEN3BECTHBIN KOMIIOHEHT apH(PMETHIECKOTO JACHCTBUS;

WCIOJIB30BATh TPU BBIMOJHEHUH NMPAKTUYECKUX 3aJaHUM M PEUICHWU 33734 CIUHHIBL: JJTUHBI
(MHJUTUMETP, CAHTHUMETD, IEIIUMETP, METP, KWIOMETP), MacChl (TpaMM,KHJIOTPaMM ), BpeMEHU (MUHYTA,
4ac, CeKyH/1a), CTOUMOCTHU (Komeiika, py0Iib);

OIIpEeJIeNIATh C TIOMOIIbIO IIU(PPOBBIX U AHAJIOTOBBIX MPUOOPOB, U3MEPUTENIBHBIX WHCTPYMEHTOB
JUIMHY (Maccy, BpeMsi), BBIMONHATH NPUKHAKY U OLEHKY pe3yiabTaTa U3MEPEeHUN, OMpeesTh
MPOAOIKUTENTBHOCTh COOBITHS;

CpaBHUBATh BEJIWYHMHBI JUTUHBI, TUIOIIAH, MAaCChl, BDEMEHH, CTOMMOCTH, YCTAaHABIUBAS MEXITY
HUMU COOTHOIIEHHE «OO0JIbIIIE WM MEHBIIIE Ha WU BY;

Ha3bIBaTh, HAaXOAWUTh JONIO BENUYMHBI (TOJIOBHHA, YETBEPThH);

CPaBHHBATh BEJTUYHHBI, BRIPAKEHHBIC JOJISIMU;

WCTIOJIB30BATh MPH PEIICHUH 337249 M B TPAKTUIECKUX CUTYaIUIX (TIOKYIKa TOBapa,onpeeeHue
BPEMEHHU, BHITIOJHEHUE pacy€TOB) COOTHOLIEHNE MEX/1y BETMUNHAMM;

MIPH PEIIeHUH 33/1a4 BBIMOJHATH CII0)KEHHUE M BHIYUTAHUE OJHOPOJHBIX BEIMYMH, YMHOKEHUE U
JieJIeHHE BETMYMHBI Ha OJTHO3HAYHOE YHUCIIO;

pemiaTth 3aa4u B OJTHO-JBA JICHCTBUS: MPEACTABIATh TEKCT 3aa4H, JIAHUPOBATh X0 PEIICHUS,
3aIMCBIBATh PEIIEHUE U OTBET, AaHAIM3UPOBATH pelieHue (UCKaTh JPYroicrnocod pemeHus ), OleHBaTh
0TBeT (yCTaHABJIMBATh €TO PEATUCTUYHOCTD, IPOBEPATH BHIYMCICHUS);

KOHCTPYHPOBaTh MPSMOYTONBbHUK W3 JaHHBIX (UTyp (KBaapaToB), NEIUTHh MPSMOYTOJIbHUK,
MHOTOYTOJFHUK Ha 3aJJaHHbBIC YaCTH;

CpaBHUBATh (PUTYPHI 1O TUTOMIAAN (HAJIOKEHHE, COTIOCTABIICHIE YMCIIOBBIX 3HAYCHUH ),

HaXOJUTh MEPUMETP MPSIMOYTOJIbHUKA (KBapaTa), TUIOIIalb MPSIMOYTOJIbHHUKA (KBaApaTa);

pacrio3HaBaTh BepHble (MCTUHHBIE) M  HEBEpHbIE  (JOXKHBIE) YTBEPXKIECHHUSICO CIOBAMHU:
«BCEY», KHEKOTOPBIE, «H», KKAKIBIH», KECIH. .., TO...»,

dbopmynupoBaTh  yTBEp)KIECHHE (BBIBOJ), CTPOUTH JIOTHYECKHE pacCyKaeHus (OaHO-
JIBYXILIArOBBIE), B TOM YMCJIE C UCIOJIb30BAHUEM H3YyUCHHBIX CBSI30K;

KJ1accu(UIUpoBaTh OOBEKTHI [0 OTHOMY-JIBYM IIPU3HAKAM;

U3BIIEKATh, UCIIOJIb30BATh HHPOPMALIUIO, IPEICTABICHHYIO HA MPOCTEHIINX JUarpaMMax, B TaOnuiax

(Hanpumep, pacmucaHue, peXuM pabOThI), Ha TMpeaMeTax MOBCEIHEBHOW XU3HM (HAmpuUmep,

SIPJIBIK, 3TUKETKA), a TaKXKe CTPYKTYpUPOBATbHH()OPMAIUIO: 3aOIHATH MPOCTEHININE TaOIUIIBL;
COCTABIISAThH IJIAH BBITMIOJIHEHHUSI YUYEOHOTO 3alaHMsi U CIEOBaTh €My, BBITIOJHITHICHCTBHUS IO



aINrOpUTMY;

CpaBHUBATh MaTeMaTHYeCKue 00BEKTHI (HaxonuThH obee, pasInyHOE,
YHUKAJIBHOE);

BBIOMpATh BEpPHOE PELICHNE MAaTeMaTHIeCKON 3a/1a4H.

K xonity o0yuenus B 4 kjacce y odOydaromierocs Oyayt copMupoBaHbl CISAYIOIINE YMEHUS

4YuTaTh, 3allMCbIBaTh, CPABHUBATD, YIIOPAA0YHMBAaTh MHOI'O3HAYHEBIC YHUCJIA,
HaxoauTb 4YHCJI0 Ooblllee WM MEHBIIIEe JaHHOT'O 4YHCjIa Ha 3aJaHHOC YMCJIO,B 3aJJaHHOC

YHCIIO pas;
BBINOJIHATh apudmMeTHIecKue JCUCTBUS: CIIO’KEHUE u BBIUYUTAHUE C
MHOTO3HAYHBIMH 4HuciIaMu TucbMeHHO (B mpemenax 100 — ycTHO), yMHOXEHHE U JCIICHHE

MHOTO3HAYHOT'O 4YHCIa Ha OJHO3HA4YHOEe, JBY3HAYHOE YHCIO MHCbMEHHO (B mpeaenax 100 —
YCTHO), IeJICHHE C OCTATKOM — MUCbMeHHO (B mpeaenax 1000);

BBIYHCIISTH 3HAYCHHE YMCIIOBOTO BRIpAXKEHHS (CO CKOOKaMH Win 0e3 CKOOOK), coeprkamiero 2—4
apu(MeTHYECKUX JACUCTBHUS, HUCIIOJIB30BATh IMPH BBIYHUCICHUSIX H3yYeHHBIC CBOMCTBA apu(PMETHICCKUX
JIEHCTBHIA;

BBITIONHATh NPHUKUAKY Ppe3y/ibTaTa BBIYHCICHUH, TIPOBEPKY TOJIYYSHHOIO OTBETa II0
KPUTEPHUSAM: JOCTOBEPHOCTH (PEATIbHOCTD), COOTBETCTBHE MPABUIY (UITOPUTMY), @ TAK)KE C TTOMOIIBIO
KaJIbKYJISITOPA;

HAXOJUTh JOJII0 BEJIUUMHBI, BEJIMUHHY I10 €€ J0JI€;

HaXOJUTh HEU3BECTHBIN KOMITOHEHT apU(METHICCKOTO ICHCTBUS;

WCIIOJIb30BaTh CIUHUIIBI BEIMYMH TPHU PENICHWH 3aaad (JAJIMHA, Macca, BPEeMs, BMECTHUMOCTD,
CTOMMOCTb, TIOMIA]Ih, CKOPOCTH);

WCIIOJIb30BaTh NIPH PEIICHUH 3a/1a4 SIUHUIIBI JUIMHBI (MIJLTUMETD, CAHTUMETD, ICIIUMETP, METP,
KHJIOMETp), Macchl (TpamMm, KUIOTpamm, IIEHTHEep, TOHHA), BpeMEeHU (CEKyHJa, MHHYTa, 4ac, CyTKH,
HeZelNs, MecAll, TroJl), BMECTUMOCTH (JIUTpP), CTOMMOCTH (Komelka, pyOib), miomany (KBaIpaTHbII
METp, KBaJIpaTHBIN ACIUMETp, KBaIPATHBI CAHTHUMETP), CKOPOCTH (KHIIOMETP B Yac);

WCIOJIb30BaTh MPU PEHICHUH TEKCTOBBIX 3a7ad M B MPAKTHUECKUX CUTYalUSIX COOTHOIICHUS
MEXIYy CKOPOCTHbIO, BpEMEHEM M MPOMJICHHBIM IyTEM, MEXAY MPOU3BOIUTEIBHOCTHIO, BPEMEHEM U
00BbEMOM paboTHI;

OTIPEETATh C MOMOIIbIO IM(PPOBBIX U AHAIOTOBBIX MPUOOPOB Maccy MpeaMeTa, TeMIeparypy
(Hampumep, BOJABI, BO3AyXa B TMOMEIIEHHUH), BMECTUMOCTh C TOMOIIBIO HM3MEPUTENBHBIX COCY/OB,
MIPUKHUKY U OIIEHKY pe3yJibTaTa H3MEPEHUH;

penaTte TEKCTOBBIC 3amaun B 1-3 JEHCTBUSA, BBITOJHATH MPEOOpa3OBaHUE 3aJaHHBIX BEITUYHH,
BBIOMpATh TIPH PEHNICHUHM TOJIXOJAIINE CIIOCOOBI BBIYMCIICHHS, COYETas YCTHBIC W THCHbMCHHBIC
BBIYHCIICHUS U MCIIONIB3YS, TIPU HEOOXOJMMOCTH, BEIUUCITHTEILHBIC

YCTPOMCTBA, OLIEHUBAThH MOJIyUYEHHBII pe3yabTaT M0 KPUTEPHUSIM: pEaIbHOCTh, COOTBETCTBUE YCIOBUIO;

pemaTh MPakTUYECKHE 33/1a4M, CBSI3aHHBIC C IOBCEJHEBHOW JKM3HBIO (HampuMep, MOKYIKa
TOBapa, OTNpeAeICHHEe BPEMEHHW, BBIIIOJHEHWE pPAacdy€éToB), B TOM YHCJIE C W30BITOYHBIMU
NaHHBIMH, HAXOJUTh HENOCTaIlyl0 HUHpopManuioo (Hampumep, U3 TabIUL, CXeM), HaXOJIUTh
pa3IMYHBIE CITOCOOBI PETICHYS,

pa3nuyath OKPYKHOCTb M KpPYT, M300pakaTh C MOMOUIbIO LHUPKYJIS U JUHEHKH OKPYKHOCTh
3aJIaHHOTO paJNyca;

pasznuuaTh W300pakKeHHsT MMPOCTEUIINX MPOCTPAHCTBEHHBIX (GuUryp (mmap, KyO, IUIUHID, KOHYC,
MMpaMKia), pacro3HaBaThb B NMPOCTEUIIMX CIIy4asX MPOEKLHHU MPEeIMETOB OKPYXKAIOUIero MHupa Ha
TIJIOCKOCTH (TI0J1, CTEHY);

BBITIOJIHATH pa3OueHue (MoKa3bIiBaTh HA PUCYHKE, YEPTEKE) MPOCTEUIel COCTaBHOW PUTyphl Ha
NPSIMOYTOJIBHUKH (KBaJpaThbl), HAXOAUTh MEPUMETP M IUIOIAAb (UTyp, COCTABICHHBIX U3 JBYX-TpeX
MIPSIMOYTOJIBHUKOB (KBaJpaToOB);



pacno3HaBaTh BEpHbIe (MCTUHHBIE) U HEBEpHBIC (JIOKHBIE) YTBEPXKICHUSI, IPUBOJUTH MPUMED,
KOHTPIPUMED;

dbopMynupoBaTh  yTBEp)KIeHUE (BBIBOZA), CTPOUTh JIOTUYECKHE pacCykIeHus (AByX-
TpEXLIaroBble);

KIaccu(UIUpoBaTh OOBEKTHI MO 33JaHHBIM WM CAMOCTOSTEIBHO YCTAHOBJIIEHHBIM OJHOMY-
JIBYM TIIPU3HAKaM;

U3BJIEKaThb W HCIOJB30BaTh [UIsl BBIIOJHEHUS 33JaHU W pelieHus 3ajaady HHbopMaluio,
MIPE/ICTABJICHHYI0 Ha MPOCTEHIINX CTONOYATHIX JuUarpaMmax, B TaOJMLaxX ¢ JaHHBIMH O PEaJbHBIX
mpoleccax M SIBICHUSAX OKPYKAIoIIero Mupa (Hampumep, KajleHAaphb, pacHucaHue), B IpeaMeTrax
MTOBCEIHEBHOM JKU3HU (HAIIPUMeEp, CUET, MEHIO, Mpaiic-TUCT, 0OBSBICHUE);

3aMoHATh JAHHBIMU MPEATIOKEHHYIO Ta0JIUIly, CTOJIOUATYIO IarpaMMmyj;

HCIOJIb30BaTh (POPMAIM30BAHHEIC OMUCAHUS MMOCIICIOBATEILHOCTH NCHCTBUH (QJITOPUTM, ILJIaH,
cXeMa) B MPAKTUYECKMX W Y4YEOHBIX CHUTYalUsX, JOMOJHATH alrOpUTM, YMOPSAJOYMBATH IIATH
aNropuTMa;

COCTAaBJISITh MOJIEb TEKCTOBOM 3aJ1a4M, YUCIOBOE BHIPAXKECHHUE;

BEIOMpATh pPANMOHAIBHOC pEIICHHE 3a/Ja4d, HaXOAWTh BCE  BEPHBIC  PCIICHUS U3
MPEAJIOKEHHBIX.



TEMATHYECKOE IINTAHUPOBAHUE

1 KJIACC

No
n/a

HanmenoBanue
pa3zenoB U TeM
yueOHOro rnpeaMera

KonnuectBo
4acoB

IIporpamMmHoe
co/iepKaHue

XapaKTepI/ICTI/IKa JACATCIIbHOCTHU o6yqa10mnxc;1

Pa3zgen 1. Yucsa 1 BeJHUYHUHBI

1.1

Yucmaor 1 no 9

13

Yucmaor 1 no 9:
pas3jryeHue, YTeHHUE,
3aIlUCh

Pabota B mapax/ rpynmnax: ¢opMyJIupoBaHHE OTBETOBHA
Bonpochl: «Ckoybko?», «KoTopslii o cUETY?»,

«Ha ckonbko 6onbie?», «<Ha ckoJibko MeHBIIE? ),

«YTO MOITyYUTCS, €CITN YBEITMYUTH/YMEHBIITUTh

KOJIN4ecTBO Ha 1, Ha 27» — 1o obOpasiy u

CaMOCTOSITENIBHO.

CroBecHOe onucaHue TPYIIbl MPeAMETOB, psijia uncen.YteHue u
3amuch 1O 00pasily H CaMOCTOSITEIbHO TPYII  YHCE,
TeOMETPUYECKUX (PUTYp B 33 JaHHOM H

CaMOCTOSITENTFHO YCTAHOBJICHHOM TIOPSIJIKE.

VYrpaxHeHus: yBeJndeHne/ yMeHbIlIeHHE YHcia Ha

HECKOJBKO CAMHUIL B HpaKTquCKOﬁ CUTyallMU,TUCBEMO

uudp

1.2

Ywucna or 0 mo 10

Enqunawnia cuéra.
Jecstok. Cuér
MPEIMETOB, 3aIIUCh

pesyibTara nudpamu.

Yucno u mudpa 0

OO6cyxneHre: Ha3HAaYeHHE 3HAKOB B MATEMATHKE;

CUTYaIliH, B KOTOPBIX MOsBIseTcs uyucio u nudpa 0. Pabora ¢
TEPMHUHOJIOTHEN: HU(PhL; 3HAKU CPaBHEHUS,PABEHCTBA,
apuMeTHIECKUX JIEeHCTBUN




IIPU U3MEPEHUHN,

BBIYHCIICHUH
1.3 UYwucna ot 11 o 20 4 Yucina B npeaenax 20: YcTHas paboTa: c4€T eIMHHUIIAMU B Pa3HOM MOPAIKE, YTEHUE,
YTEeHUE, 3aIUCh, YIOPSA0YEHHE OJHO3HAYHBIX M JBY3HAUHBIX YUCEN; CUET IO
CpaBHEHHUE. 2, mo 5.
OnHo3HauHbIe PaGora ¢ Tabmuuel wuyucen: HaONIOJEHHUE, YCTAHOBJICHHE
U IBy3HayHbIC YHCIIA. 3aKOHOMEPHOCTEH B PACHOJIOKEHUH YHCEL.
VYBenuuenue PaGora B mapax/rpymnmax: ¢opMyaupoBaHHE BOIPOCOB,
(YMeHbIIIeHHE) YncTa Ha CBSI3aHHBIX C IIOPSKOM YHUCEIL,
HECKOJIBKO €IMHHIL yBeJIMYEHNEM/YMEHBIICHHEM YUCIIa Ha HECKOJIbKOEIUHUII,
YCTaHOBJICHHEM 3aKOHOMEPHOCTH B PSTyYHUCEIL.
MopnenupoBanue y4eOHBIX CHUTyallui, CBSI3aHHBIX C
MPUMEHEHUEM TIPEACTABICHHUI O YHCIIC B
MTPAKTUICCKUX CUTYAIUSIX
14 Jnmuna. U3mepenue 7 JnuHa u e€ usmepeHue. 3HAKOMCTBO C MPUOOPAMH U UHCTPYMEHTaAMHU
JIIMHBI EauHune! jivHel 1 JUISL U3BMEPEHUS BEIMYMH. JIMHENKa KaK MPOCTEUIIMITUHCTPYMEHT
YCTaHOBJICHHE u3MepeHus anuHbl. Habmoaenue
COOTHOIIIEHUS MEKTY NEHCTBUS H3MEPUTETIHHBIX MPUOOPOB. OOCYXKIeHNE:
HUMH: CAHTUMETP, Ha3HA4YCHHE M HEOOXOMMOCTh UCTIOJIb30BAHUS BEINUWH B
JEuMeTp KHU3HHU.
[TpakTrueckas paboTa: UCTIOIB30BaHUE IMHEUKHU
JUTSL U3MEpEeHUs ATMHBI oTpe3ka. KomnekTuBHas paboTaro
pa3IUUEHUIO U CPABHEHHIO BeIMYMH. IrpoBbIe yIpakHEHUS IS
3aKpEIUICHUS] YMEHHS TIEPEXOIUTh
OT OJIHOM BEJIMYMHBI JIJTUHBI K APYroil
Hroro no pazneny 27




Pa3nen 2. Apudpmernyeckue aercTBUs

2.1 Crnoxenue u 11 CrnosxeHue 1 BBIYUTAHNE YueOublit nuanor: «CpaBHEHHE MPAKTUYECKUX (SKUTEHCKUX )

BBIYUTAHUE qucen B npeaenax 20. CUTyalui, TpeOyIONIMX 3aUCH OTHOTO UTOTO JKe

B npenenax 10 HazBaHust KOMIIOHEHTOB apu(METHYECKOTO ACUCTBUS, Pa3HBIX
JIEHCTBUM, PE3yJIbTATOB apudmMeTrueckux aerctBuity. [Ipaktuueckas padorac
JEICTBUH CII0KEHUS, YHCJIOBBIM BBIPAYKEHUEM: 3aIIUCh, YTECHUE,
BBIUUTAHUS. BelunTaHueKkak | npuBeneHUe NpuMepa (¢ HOMOIIBIO YUUTEIS WINIIO
neiictBue, oopaTHoe o0pasily), WUTFOCTPUPYIOLIETO CMBICT
CJI0’KEHUIO apupmerrueckoro aeicTBus. O6cyxaeHne npuéMoB

CJIO)KEHU S, BHIYMTAHUS: HAXOXK/ICHNE 3HAYCHUSI CYMMBIU
Pa3HOCTH Ha OCHOBE COCTaBa 4ucIa,

C HCIOJIb30BAaHUEM YUCIIOBOM JIEHTHI, 10 YaCTSAM U JIp.
JuddepennrpoBaHHble 3a/1aHUs: UCTIOIb30BAHUEPA3HBIX
CIO0CO00B MO/ICYETa CYMMBI U Pa3HOCTH, UCIOIb30BaHHUE
MIEPEMECTUTENBHOTO CBOMCTBA

IpH HAXOXKJACHUN CYMMBI

2.2 CioxxeHue u 29 [TpomneaeBTHKa HCCIEA0BATENBCKOM PAOOTHI:
BBIYMTAHNE MepEeCTaHOBKA ClIaraeMbIX MPH CI0KEHUU (00CyXIeHnE
B npeaenax 20 MPaKTUYECKUX U YUEOHBIX CUTYyaIUil).

MopaenupoBanue. MiurocTpanys ¢ TOMOIIbIO MPEIMETHON
MOJIETIH TIEPEMECTHTEIHFHOTO CBOMCTBACIOKEHHS, CITOCO0a
Hax0JIeHUS HEU3BECTHOTO

ciaraemoro. [To pykoBoICTBOM niefjarora BbIITOJTHEHUECUETA C
WCIIOb30BAHUEM 33JJaHHOM €IMHUIIBI CUETA.

PaGora B mapax/rpymnmnax: npoBepka mpaBHUIbHOCTH
BBIUYHCIICHUS C UCIIOJIB30BaHUEM Pa3IaTOYHOTO




MaTepuana, JMHEHKH, MOJIeTU IeUCTBUS, TI0 00pasIly;
oOHapyXeHHEe 0011Iero

Y Pa3JIMYHOTO B 3aMUCH apu(PMETUUECKUX JACHCTBUIA,0IHOTO
1 TOTO € IEHCTBUS C PA3HBIMH YUCIIAMHU.

JlunakTHueckue urpbl U ynpa)xxHEHMsI, CBSI3aHHbIEC
BBIOOPOM, COCTAaBIICHHEM CYMM, Pa3HOCTEH

C 3a/IaHHBIM PE3YJIbTATOM JICHCTBUSA; CPABHEHUEM 3HAYEHUI
YHCJIOBBIX BhIpaK€HUH (0€3 BHIYUCICHUI),

10 pe3ynbTaTy JEHCTBUS

Hroro mo pazneny 40
Pasngea 3. TekcroBble 3ag1a4un
3.1 TexkcroBble 331241 16 TekcroBas 3a1aua: KonnextuBHOe 00CyXI€HUE: aHAIHN3 peaTbHOMN

CTPYKTYpHBIE
HIIEMEHTBI, COCTABIECHUE

TEKCTOBOH 3a4auH

o 00pasiry.

3aBUCUMOCTb MEXIY
JaHHBIMHM M UICKOMOM
BEJIMUYMHONM B TEKCTOBOM
3amade. Pemrenne 3amad B
OJTHO JelicTBHE

CUTYalluH, PEACTaBIEHHON C IOMOIIbIO PUCYHKA,
WJUTFOCTPAIUH, TEKCTa, TaOJIUIIbI, CXEMBI (OTHCaHUE
CUTYalluH, YTO U3BECTHO, UTO HE U3BECTHO; YCIOBHUE3a1auH,
BOIIPOC 3aJ1a4uu).

O6cyxnenue: 00001IeHne TTPEICTABICHUN O TEKCTOBBIX 3a]a4ax,

pelIaeMbIX ¢ MOMOIIBIO AEHCTBUM CIOKEHUS UBBIUUTAHUA.
(«Ha CKOJIBKO OOJIBIIIE/MEHBIIIEY, «CKOJIBKO BCETOY,
«CKOJIBKO OCTaJIOChy). YTIPaXXHEHUS: Pa3INUCHUETEKCTa

U TEKCTOBOM 3a7a4M, PEICTABIEHHOIO

B TEKCTOBOM 3ajjaue; COOTHECEHHE TEKCTa 3aJauni e
MOJICIH.

MoaenupoBaHue: ONMMCAaHUE CTOBAMH M C IOMOIIBIO
MPEIMETHON MOJICIIH CIOKETHOW CUTYallUHU 1




MaTeMaTHYeCKOro OTHOIEeHMs. VimocTparust

NPaKTUYECKON CUTYyalluu

C UCIIOJIb30BaHUEM CUETHOTO MaTepuana.
JuddepeHumrpoBanHbie 3a1aHUs: pelICHHE TEKCTOBOW3a1auu C
TIOMOIIBIO Pa3IaTOYHOTO MaTepuaa.

OO0bsicHeHre BbIOOpaA apu(PMETHIECKOTO IeHCTBHUS IS
peleH s, WITIOCTPAIHS X0/1a PEHICHuS,

BBITOJIHEHUS ICHCTBUSL HA MOJICITN

Hroro no pasaciny

16

Pa3nesn 4. IlpocTpaHcTBeHHBIE OT

HOLLIEHHUS M TeoMeTpuYecKue Gurypsol

4.1

[IpocTpancTBEHHBIE
OTHOIIIECHUS

3

Pacnonoxenue
MpeIMETOB U 0OBEKTOBHA
IJIOCKOCTH,

B IIPOCTPAHCTBE,
YCTaHOBJICHUE
MPOCTPAHCTBEHHBIX
OTHOIIICHUM:
«CIIeBa-CIIpaBa,
«CBEpPXY-CHU3YY,
CMEXKTY»

Urpossle ynpaxkHeHus:: «Pacronoxu Gpurypbt

B 33/IaHHOM TOpsiIKe», «ONUIIN NOJ0XKEHUE PUTYPBI»,
«Haiiou purypy 1o onucaHuio ee MECTOMOIOKEHUSINU T. II.
[TpakTryeckas paboTa: KOMMpoBaHUE (PUTYPBI, OMUCAHNE
B3aMMHOI0 PacnojoxeHus yacteil. Pabora B mapax: aHanus
n300paxkeHus (y30pa, TeOMETpHUECKON (QUTyphI),
Ha3bIBaHUE 3JIEMEHTOBY30pa. TBOpUECKUe 3a/1aHus: Y30pbl U
OpPHAMEHTHI.

OpueHTHpOBKa B IPOCTPAHCTBE M HA TNIOCKOCTH (KJIACCHOM
JIOCKH, TUCTa Oymaru, CTpaHuisl yaeOHUKau T. 1.). UrpoBble
yIIpaKHEHHsI: YCTaHOBIICHUE

HanpaBJIeHus, IPOKJIaibBaHue MapupyTa. Paborac
TEPMUHOJIOTHEN: ClIeBa/CIpaBa, CBEPXY/CHU3Y,

MEX]y; YCTaHOBJICHHE MPOCTPAHCTBEHHBIX OTHOLICHUN
(BHYTpH, BHE, MEXKY)




4.2 I'eomeTrpuueckue 17 I'eomerpuueckue OOcyxaeHue: paclo3HaBaHME W Ha3blBAaHME  M3BECTHBIX
¢burypsl ¢burypsl: pacrozHaBaHue reoMeTpruecKuXx (uryp, oOHapyKeHUE B OKPYKAIOLEMMUPE UX
Kpyra, TpeyrojibHHUKa, Mozaenei. UrpoBele yrpaxHeHus: «Yranan
IPSMOYTOJIbHUKA, ¢burypy no onucanuioy», «Haitnu monenu ¢puryps
orpeska. [Toctpoenue KJIacce» U T. II.
oTpe3Ka, KBajipaTa, [IpakTuyeckas nesITeIbHOCTD: rpadudecKue u
TpEeyrojbHUKa U3MEpUTENbHBIE NEHCTBUS B paboTe C KapaHJallloMu
C IOMOIIBIO JINHEWKUHA JTMHEHKOI: KOMMpOBaHHUE, PUCOBAaHHE (HUTYD
JIUCTE B KJIETKY. 110 UHCTPYKLMH.
W3mepenue [UTMHBI OTpe3ka | YIPaXHEHUS: aHAJIU3 TEOMETPUUYECKON PUrypsl,
B CAaHTUMETpPax Ha3bIBaHUE ee 37eMeHTOB. [IpakTuueckue padoThI:
U3MEpEHUe JUIMHBI OTPE3Ka, IOMAaHOMU, ITTMHBI CTOPOHBI KBaIpara,
CTOPOH IpsIMOYrojibHUKa. KOMMEHTHpOBaHMEX0/Ia U pe3yibTaTa
paboThI; yCTaHOBIIEHHE
COOTBETCTBUS Pe3y/bTaTa U MOCTaBIEHHOIO BOIPOCA.
VY4eOHbIil [uanor: o0CcyX1eHHe CBOWCTB
reoMeTpuuecKux (puryp (mpsMOyrojabHUKA U JIp.);
CpaBHEHHE T€OMETPUUYECKUX PUryp
(o dhopme, pazmepy); CpaBHEHHE OTPE3KOB IO JIJTUHE.
[IpenmeTHOE MOJETUpPOBaHKE 3aJaHHON (UTYPBIN3
pa3IUMYHbBIX MaTEPUAJIOB
Hroro mo pazneny 20

Pa3nesn 5. MatemaTtuyeckas nungopmanus

5.1

XapakTepucrrka
00BbeKTa, TPYMIIBI
00BEKTOB

8

COop maHHBIX
00 o0BekTe mo obOpa3siry.

XapakTepucTUKu

00BEKTa, TPYIIIIBI

KonnexTrBHOE HaOMIOIEHHE: PacIIO3HABAHNEB
OKpY’KaloIIeM MHpE CUTYyallui, KOTOPbIE
1enecoodpa3Ho chopMyITUPOBATh HA S3BIKE
MaTeMaTHKHU M PEITUTh MATEMaTHUYECKUMH CPEJICTBAMH.




00BEKTOB (KOJIMYECTBO,
dbopma, pazmep).
['pynmupoBka 00BHEKTOBITO
3aJJAHHOMY

MPU3HAKY.
3aKOHOMEPHOCTD B PSIILy
3aJJaHHBIX O0OBEKTOB: ¢
oOHapyxeHue,
MPOJIOJDKCHHE Psilia
Bephbie (McTUHHBIE) U
HEBEpHBIE (JIOXKHBIC)
MIPETIOKEHHUS,
COCTaBJICHHBIE
OTHOCHTEJIBHO
3aJIaHHOTO Habopa
MaTEeMaTHIECKHUX

00BEKTOB

HaGmroneHue 3a uuciiaMu B OKpY>KarolleM MUpe,

OIMCaHME CIIOBaMU HaOJr0AaeMbIX (DAKTOB,

3aKOHOMepHOCTel; cOop nHpopMmaru. OpHEeHTUPOBKAB KHUTE,
Ha CTpaHulle y4eOHHKa, UCII0JIb30BAHNE N3YYEHHBIX TEPMUHOB
JUIsL OITMCAHMs TTOJIOKEHUSI pUCYHKA, YUCIIa, 3aaHus U I1p. Ha
CTpaHHIle, Ha JuCcTeOymary.

Pabora B mapax/rpymnmax: mouck oOIMX CBOMCTB IPYNIIIPEIMETOB
(uBet, popma, BenTUIMHA, KOJIMYECTBO,

Ha3HAYCHUE U JIp.).

VYnopsoueHue MaTeMaTH4eCKUX OOBEKTOB C ONOpPOM Ha
PUCYHOK, CIOXKETHYIO CHUTyallMl0 M Mp. 3HAKOMCTBO C
JIOTUYECKON KOHCTpyKIuen «Eciu ... , To ..».

Beprno wim HeBepHO: (QOpPMYNIHMpPOBaHHE U MPOBEpKa
IPEIOKEHUS

5.2

Tabau1e!

Yrenue TaOIHULIbI,
cojepxarieit He 6onee 4
JIaHHBIX. VI3BIcucHUe
JAHHOTO U3 CTPOKH WU
CTOJIOIIA, BHECEHHE
OJIHOTO-/IBYX JaHHBIX

B TaOnuiy. Yrenue
PHUCYHKA, CXEMBbI

C OJTHUM-JIBYMSI
YUCJIOBBIMH JJAHHBIMH

VYnpaxHeHus: Tabinna Kak crnocod MmpeacTaBIeHUs
nH(pOpMaILINY, OTYYEHHON U3 MOBCEIHEBHON KU3HU
(pacniucanusi, YeKU, MEHIO U T.1.).

PaGora ¢ HarNIAIHOCTBhIO — PUCYHKAMHU, COJEPKAILIUMHU
MaTeMaTHuecKyio nHpopmainoo. PopMyIupoBaHrUe BOIIPOCOB U
OTBETOB M0 PUCYHKY (WIUTIOCTpAIH,

MOJICIIN).

CocraBieHne HHCTPYKIIUH U300pakeHus y30pa, TUHHUH,
M3y4eHHOH (UTYpHI (HallpuMep, MO KIETKaM).
JuddepennrpoBanHbie 3aJaHUs: COCTABICHUE




(3HAYEHMSIMHU JaHHBIX
BEJINYMH).
JIByX-TpéXI11aroBsle
MHCTPYKLUH, CBSI3aHHBIEC

IpeJIOAKEHHH, XapaKTepU3YIOIIUX MTOJI0KEHHUE OJTHOTOIPEAMETa
OTHOCHUTEIILHO JIpyroro. MoaenupoBanue OTHOLIEHHS («OO0JIbIIE,
«MEHBIIEY, «PABHOY),

[IEPEMECTUTENBHOE CBOWCTBO CIIOKEHUS

BBIYHCIICHHUEM,
WU3MEPEHHUEM JIJINHBI,
M300paKeHHEM
reOMETPUYECKON
burypsl

Hroro no pazneny 15

IToBTOpEHME MPONIEHHOTO 9

Marepuana

OBIIEE KOJIMYECTBO 127

YACOB IO ITPOT'PAMME




2 KJIACC

N HaumenoBanue K I
o
3 pa3aesoB U TEM OJIHHCCTBO POTPaMMHOC XapakTepucTuKa JAesITeIbHOCTH 00yJaoIuXCsl
/1 4acoB cojiepKaHue
y4eOHOro npeaMeTa
Paszpnen 1. Uncaa u BeJIMYMHBI
1.1 | Yucna 9 Yucna B npeaenax 100: VYcTHas u nucbMeHHas paboTa ¢ YicllaMu: YTEHUE,

YTCHHUE, 3aI1Ch,
JICCATUYIHBIN COCTaB,
cpaBHEHHE. 3aMKiCh
paBEHCTBa, HEPABEHCTRA.
YBenuueHue/yMeHbIIeH ue
YHcja Ha HECKOJIBKO
CIUHUII/IECATKOB;
Pa3HOCTHOE CpPaBHEHUE
YHcen

COCTaBJIEHUE, CPAaBHEHHE, U3MEHEHHUE; CUET

€IMHULIAMH, IBOMIKaMH, TPOMKaMU OT 3aJJaHHOTO YHCIIaB
nopsijike yObIBaHUs1/ BO3paCTaHUS.

OdopmiieHre MaTEMaTHYECKUX 3aIUCEH.

Y4eOHsbIi quanor: GopMyIupPOBAHHUE TPEIIOI0KEHHUSIO
pe3yJibTaTe CpaBHEHUS YHUCET, €T0 CIIOBECHOE

oObsicHeHHe (YCTHO, MHCbMEHHO). 3amuch OOILEero
CBOMCTBA TPYINIBl YuCesl. XapaKTEPUCTHKA OJHOIO YMCIIA
W3 rpyHIbl (BEIUYUHBL, TEOMETPUUYECKOM

dburypsr)

[IpakTuueckast paboTa: ycTaHOBJIEHHE

MaTEMAaTHYECKOTO OTHOLLIEHUS

(«OombIIIe/MEHBIIIE HA ... », «OOJbIIIE/MEHBIIIE B ... »)B
XKUTEHCKON cuTyaluu (CpaBHEHUE 10 BO3PACTYy,

Macce u fp.).

Pa6ora B mapax/rpymnmnax. [IpoBepka npaBuibHOCTUBEIOOpA
apupMETHIECKOTO JEHCTBHUSI,

COOTBETCTBYIOIIETO OTHOIICHUIO «OOJIBIIIE HA ... »,
«MEHBIIIE Ha ... » (C MOMOIII0 TPEIMETHON MOEIH,

CIOKETHOM CUTYAIMH); MOMCK U yCTpaHEHHE OMINOO0K




B paboTe ¢ YncliaMH, UX CBOMCTBAMU. Y YeOHBIN JUAIOT:
o0cyXJIeHIE BO3MOKHOCTH MPEACTABICHUSYHCIIA Pa3HBIMU
crocobamu (peaMeTHast MOZIelib, 3aIllUCh CIIOBAMHU, C
MTOMOIIBIO TaOIUIIBI PA3PSIOB,

B BUJIC CYMMBI Pa3psIHBIX ciiaraembix). Pabora

B IIapax: OTBET Ha BOMPOC: «3a4eM HYKHbI 3HaKH B

YKU3HU, KaK OHHM UCIIOJIB3YIOTCSA B MaTeMaTHKe? »(1udpsl,
3HAKH, CPAaBHEHUS, pAaBEHCTBA,

apupMETUYECKUX ACHCTBUN, CKOOKH).

UrpeI-copeBHOBaHUS, CBS3aHHBIE C ITO00POM YHCEIT,
00J1a1af0IUX 3aJaHHBIM CBOMCTBOM, HAX0KJICHHUEM OOIIIETO,
PA3IUYHOTO TPYIIIEI YUCEI, PACIIPEICTICHUEMYHCEN Ha TPYIIITHI
0 CYIIECTBEHHOMY OCHOBAHHIO.

HuddepenunpoBanHbie 3a1aHus: paboTa

C HATJISITHOCTHIO — HCIIONIb30BaHUE PA3IMYHBIX OMOP(Ta0HIL,
cxeMm) aist GOpMyIHpPOBaHMS OTBETA

Ha BOTIPOC

1.2

Benunununel

10

BenuuuHbL: cpaBHEHHETIO
Macce (eauHHuIa

MaccChl — KUJIOTPaMM);
U3MEpEHUE JITUHBI
(ETMHUIIBI JUTHHBI —

METp, AELUMETD,

CaHTUMETP, MUJITUMETP),
BPEMEHM (€AMHUIIBI BDEMEHH
—4ac, MUHYTA).
CoOoTHOILIEHHE MEXIY

OO6cyxaeHne NpakTUYeCKUX CUTyaluid. Paznnuenneesuam
W3MEPEHUS OJTHOM U TOH 7K€ BEJINYNHBI,

YCTaHOBJIEHHE MEX/1Y HUMU OTHOIIEHUS (O0blILIE,

MEHbIIIe, PABHO), 3aIIMCh PE3yJIbTaTa CPABHEHUS.

CpaBHeHuE 10 poCTy, Macce, BO3PACTY B JKUTEHCKOMN

CUTYallU{ U NPH pelieHnH yueOHbIX 3amad. [IpoekTHbIe3aqanus
C BEJINYMHAMMU, HAIIpUMEP BPEMEHEM: UTCHHE pacIIMCaHMs,
rpaduka paboThl; COCTaBIEHUE CXEMBbI JUISl OTpeIETICHNUs
OTpe3Ka BPEMEHH; YCTaHOBIICHUE

COOTHOIIICHUS MEXKITY CANHUIIAMU BPEMEHU: TOJIOM,




CIMHUIIAMU BEJIMYHMHBI (B
npeaenax 100), ero
PUMEHEHHE JIJIS
peIIeHUs TPAKTHICCKUX
3ama4

MECSLEM, HENIENIEH, CYTKaMH.

[IponeneBTHKA UCCIIEAOBATENBCKOM Pa0OTHI: IEPEXOA0T OJHUX
€IMHUL] U3MEPEHUS BEIMYHMH K IPYTUM, OOpaTHBII Nepexo;
WITIOCTpaLMs epexoaa

C ITOMOIIBIO MOJIENH

Wroro mo pazneny 19
Pa3znen 2. Apudmerndeckue aeiicTBUA
2.1 Crnoxenue u 19 VY CTHOE CIIOKEHHE U YropaxkHeHus: pa3inueHre NpuéMoB BeIYHCIeHUS (YCTHBIC U

BbIYUTAHUC

BBIYMTAHHE YHCET
B npenenax 100

0e3 mepexoja u

C IIepexo0M uepe3
paspsa. [lucemennoe
CIIO)KCHHUE U BEIYUTAHUE
gucen B npegenax 100.
IlepemecTurenbHoe,
coueTaTeIbHOE CBOMCTBA
CIIOKCHUS, HX
MIPUMEHEHUE

JIJIS. BEIYUCIICHUH.,
BzaumocBs3b
KOMITIOHCHTOB B
pe3ynbTaTa I1eucTBus
CIIO)KEHMUS, ICUCTBUS
BbIuMTaHMs. [IpoBepka

pe3yiibTara BIYUCICHUS
(peanbHOCTh OTBETA,

nuchbMeHHbIe). Be1O0p ya00HOTO crioco0a BHIMOTHEHUS
neiictus. [IpakTudeckas 1eATeIbHOCTh: YCTHBIE U
MUChbMEHHBIE TPUEMBI BBIYUCIICHUH.

[Ipukuaka pe3ynbTrara BhIIOIHEHHS JECHCTBUS.
KoMMeHTHupoBaHue X0/1a BBITOTHCHHUS

apu(pMeTHIECKOTO JICHCTBUS C UCITOJIE30BAHUEM
MaTeMaTHYECKOH TePMUHOJIOTUH (JIECATKH, €IMHUIIBI,CYMMA,
pa3HocTh u jp.). [IponeaeBTrka

UCCIIEIOBATENHCKOM pabOThI: BHITIOTHEHHUE 3a/1aHUS
pPa3HBIMU CTIOCOOAMHU (BBIYUCIICHUS C UCTIOJIb30BaHUEM
MEPEMECTUTENLHOTO, COYETaTETHbHOTO CBOICTB

cnoxenusi). OObICHEHUE C TOMOIIBI0 MOJETH TPUEMOB
HaXO0XJACHUS CYMMBI, PAa3HOCTH.

Y4eOHbIi AUanor: yyacTue B 00CYX/I€HUH BO3MOKHBIXOIINOOK B
BBITIOTHEHUH CTIOKEHUS, BBIYUTAHHUS.
JuddepennrpoBaHHble 3a1aHNs Ha IPOBEICHUE

KOHTpOJIS 1 caMokoHTpods. [IpoBepka xona u

pe3yNbTaTta BBIOJIHEHUS ACUCTBHS 110 allTOPUTMY.

OrneHka palloOHAILHOCTH BEIOPAHHOTO MPUEMA




oOpaTHOE IEUCTBHE).
PanmonansHbie MprueMbl
BBIYUCIICHUM:
UCIIOJIb30BaHUE
MEePEMECTUTEIBHOTO U
COYETATEIHLHOTO

CBOWCTBA

BBIYKCIICHUS. Y CTAaHOBJIEHUE COOTBETCTBHS MEKY
MaTEMaTUYECKUM BBIPAXKEHUEM U €r0 TEKCTOBBIM

ONMCAHUEM.

PaGora B rpynmax: npuBeIeHUE TPUMEPOB,

WUTFOCTPUPYIOIINX CMBICT apU(METHIECKOTO

NeicTBUS, CBOMCTBA nelicTBuid. OOCYKIeHUE CMBICITA
UCIIOJIb30BaHUs CKOOOK B 3aIIMCH YHUCIIOBOIO

BBIPKEHMUSI; 3aIUCh PEIICHHS C IIOMOIIIBIO Pa3HbIX

YUCJIOBBIX BBIPAKEHUM.

OdopmMnenne MaTeMaTHYecKOW 3amUCH: COCTaBJICHHE W
IpOBEpKa  HMCTUHHOCTH  MAaTE€MaTUYECKHX  yTBEPKIACHUU
OTHOCUTEIIbHO Pa3HOCTHOI'O CPABHEHMSI YUCETI,

BEJIMYMH (JIJTUH, Macc U Ip.).

JuddepenunrpoBaHHoe 3a7aHKe: 00bSICHEHNE X0Aa
BBITIOJTHEHUS BEIYUCIIEHUH 110 o0Opasiy. [Ipumenenue mpaBui
TOPSIIKA BHITIOJIHEHUSI IEUCTBH; 00BICHEHUEBO3MOKHBIX
OIHUOOK.

MonennpoBaHue: UCNOIb30BaHUE NPEAMETHON MOeIn
CIO’K€THOM CUTYAIIMH JIJIsi COCTABJICHUS YHCIOBOTO

BBIPAKEHUS CO CKOOKaMU

2.2

YMHOXEHUE U
JIEJICHNE

25

[eiicTBUSI yMHOXKEHUS U
JIeTIEHUS YU Cell

B [IPAaKTUYECKUX U
y4eOHBIX CUTYaLIUAX.
Ha3BaHus KOMIIOHEHTOB
JIEHCTBUM YMHOXKECHMUS,
JIeTICHUSL.

VYueOHbIH AUANOT: y4acTre B 00CYKI€HHH BO3MOKHBIXOIHOOK B
BBITIOJTHEHUH apU(PMETHUECKHUX AEHCTBUH.
JuddepennrpoBaHHble 3a1aHUs HA YCTHOE

YMHOKEHHE U JIeJICHUE, MPOBEPKA MPABUIBHOCTU

BBIYHCIICHHUH C MCMIOJIb30BAHUEM MOJIENIN, OOPATHOTO

JIeicTBHS.

PaGora B rpymmnax: npuBeeHUE IPUMEPOB,




TabnuuHoe yMHOKEHUEB
npeaenax 50.
TabiuuHble crydan
YMHOXEHHS, ICIICHUS
MIPU BBIYUCIICHUSX U
peLIeHuy 3a/1a4.
IlepemecTurensHOE
CBOMCTBO YMHOXEHHUS.
B3anmocss3p
KOMIIOHEHTOB U
pe3yJibTara 1eMCTBUS
YMHOXEHHUS, JeHCTBUA
JIeIeHUs

WITIOCTPUPYIOIUX CMBICI apU(PMeTHUECKuX JeHCcTBUI
YMHOXXEHUS, IeJICHHs; pellieHHe IPAKTUYECKHX 3a/1a4 Ha
IPUMEHEHHE CMbICIIa YMHOXEHHUS, A€TICHUs
VYipakHeHus: Ha IPUMEHEHUE TEPMUHOJIOTHH,
HCII0JIb30BaHKE NIpaBuil (yMHOeHus Ha 0, Ha 1)npu
BBIYHCIICHUH.

IIponeneBTuka rcciae10BaTENbCKON paOOTHI:
HEPEMECTUTEIILHOE CBOWCTBO YMHOKEHUS,

3aBHCUMOCTh MEX/1y KOMIIOHEHTOM M Pe3yIbTaToOM
JeUCTBUS B apU(PMETUIECKUX BBIYHCICHUIX

2.3

Apudmernueckue
JNEUCTBUS C YUCIIAaMHU B
npeaenax 100

12

HewussecTHbIi
KOMIIOHCHT JIEUCTBHUS
CIIOJKEHMS, JIercTBUA
BBIYUTAHHS, €T0
HaXO0XXJICHUE.

UucnoBoe BbIpaKEHHUE:
YTCHHE, 3aITHCh,
BBIUHCIICHHE 3HAYCHHS.
[Topsimok BRIMOJHEHUS
NEUCTBUI B YHUCIOBOM
BBIPAKEHHH,
coziepoKaIleM JeHCTBUS
CJIOJKEHMS U BEIYUTAHHS
(co ckoOkamu/

CpaBHeHUE 3HAUEHUN YHUCIIOBBIX BBIPAKEHUH,
3alIMCaHHBIX C TTOMOIIBIO OJJHUX M TE€X K€ YHCEIIH
3HAKOB JICHCTBHS, CO CKOOKaMH U 0€3 CKOOOK.

Br160p 4nCIIOBOTO BBIpaKEHHUS, COOTBETCTBYIOILIETO
CIOXETHOM cuTyaruu. Pabora B mapax/rpymmax:
HaXO0XICHHUE U OOBSICHEHHE BO3ZMOKHBIX MTPUYUHOIINOOK
B COCTaBJICHHH YMCJIOBOTO BBIPAKEHUS, HAXOKICHUH €T0
3HAYCHHMS.

[IporeneBTKa  HWCCIEAOBATENbCKOM  PabOTHI:
paloHaIbHbIe TPUEMBI BBIYHCICHUI




6e3 cko0ok) B ipenenax100
(ae Oonee Tpex

JIEUCTBUIN ); HAXOXKICHUE
€ro 3HAYCHHUS

Wroro mo pazneny 56
Pa3znea 3. TekcroBblie 3a1a4u
3.1 | TekcroBble 3agaun 11 Urenue, npeacraBiaeHue CMBICIIOBOE UYTEHHE TEKCTA 33Ja4l C YUYETOM

TEKCTA 3a7a4l B BUJIE
PHUCYHKA, CXEMBbI HIIN

npyrou moaenu. Ilnan
pEIICHUS 3a/1a4u B JBa
JIEHCTBHSI, BBIOOD
COOTBETCTBYIOIINX

IUIaHy apu(METHYECKUX
JIercTBUH. 3annCh

pelIeHus U OTBETA

3agaqu. Pemenne

TEKCTOBEIX 3a7a4

Ha IPUMEHEHNE CMBICIIa
apupMeTHIeCcCKoro

JeiCcTBUS (CTIOKEHHE,
BBIYUTAaHUE, YMHOKECHHE,
nenenue). PacuérHeie 3amaun
Ha yBeJIu4eHue/
YMEHBIIIEHNE BETUINHBI HA
HECKOJILKO €INHUIL/

B HECKOJIBKO Pa3.

IpeIaraeMoro 3a/1aHus: HallTH YCIOBHE

W/WITM BOTIPOC 33/1a4H; BEIOPATh MOJIEIb TPEACTABICHUATEKCTA
(KpaTKoii 3anucu); yCTaHOBUTH KOJIMYECTBO

neiictBuil B pemieHnu. CpaBHEHUE PA3IMYHBIX TEKCTOB,0TBET Ha
BOIIPOC: SIBJISIETCA JIM TEKCT 3a/1a4eit?

CooTHeceHue TeKCTa 3a/1a4M ¢ € WUTIOCTpalueH,

cxemoii, Mozienbio. CocTaBieHUE 3a/1auu IO PUCYHKY(CXEMeE,
MOJIEIHU, PELICHHUIO).

HabmtoneHue 3a n3MeHEeHHEM X0/1a peIIeHUs 3a1a4UuIpH
U3MEHEHUH YCIIOBUS (BOIPOCA).

VYrpakHeHus: HO3TAaHOE PellIeHNue TEKCTOBOM 3aauu:aHaIn3
JaHHBIX, UX MIPEICTABICHUE HA MOJIENH U

HCII0JIb30BAHUE B XO/€ NTOMCKA UJIEU PELICHNUS;

COCTaBJICHHE IJIaHa; COCTaBJICHUE apUPMETHUECKUX
JIEMCTBUM B COOTBETCTBHH C IIJIAHOM; UCIIOJIb30BAHUEMOIEIIN
JUTSL peIeHusI, TIOUCK APYTroro crocobda u ap.

[TonydyeHnue oTBeTa Ha BOMPOC 3a/1a4H MMYTEM

paccyxxaeHus (6e3 BHIUUCIICHU).

Y4eOHbII Tuaior: HaX0XAEHUE OJHON U3 TPEX
B3aUMOCBSA3aHHBIX BEJINYUH IIPU PELICHUU 3a1a4




dukcauus OTBETa

K 3a/1a4e U ero mpoBepKa
(dbopmynupoBanue,
poBepKa

HAa  JIOCTOBEPHOCTH,
CIeIOBaHKNE  IUIaHY,
COOTBETCTBHUE
MIOCTABIICHHOMY
BOIIPOCY)

OBITOBOTO XapakTepa («Ha BpeMs», «Ha KYILTIO- TPOJaKy»
u p.). [Touck pa3HbIX perieHuit ogHoN3anaun. PasHbie
(hOopMBI 3aITUCH pEIICHUS

(obopmieHus).

PaGora B mapax/rpynmnax. CoctaBieHue 3aauc

3a/IaHHBIM MAaTEMaTUYECKUM OTHOIICHUEM,

0 33JJaHHOMY YHCJIIOBOMY BbIpakeHHt0. COCTaBICHUE MOJIEIIH,
rJiaHa pemeHus 3aaaun. Haznauenne ckoOOK B 3amucu
YHUCJIOBOT'O BBIPAKEHUS TIPH pelieHuu 3a1a4u. KouTposs u
CaMOKOHTPOJIb TP PEIICHUU 3a]1a4.

AHanu3 00pa31oB 3alKMCU PEeLICHUs 3a/1a4H

1O JICMCTBHSIM U C TIOMOIIIBIO YUCIOBOTO BBIPAXKEHUS

eTpu4eckue (pUrypbl

Wroro no pazneny 11

Pazgen 4. IIpocTpaHcTBeHHbIE OTHOIIEHHUS M T€OM

4.1 | 'eomeTrpuyeckue 10
burypst

PacnosnaBanue u
n300pakeHune
reoOMeTPHUECKUX (HUryp:
TOYKA, IpsMasi, IpsIMOU
yroJi, JIoMaHas,
MHOTOYTOJIbHUK.
N3o0paxenue

Ha KJIeT4aTou Oymare
MPSIMOYTOJIbHUKA

C 3aJJaHHBIMU JJIMHAMU
CTOpOH, KBajipaTa

C 3aJIaHHOH JIMHOU
cropossl. [locTpoeHue

Urpossie ynpaxuenus: «Onumm urypy», «Hapucyiurypy
10 MHCTPYKIUNY, «Haiinu monenu guryp

B OKpY)KaroIeM» H T. . YIpakHEHHUE:

(hopMynupoBaHHE OTBETOB Ha BOIPOCHI 00 OOIIEM U
pas3nuaHOM reomerpudeckux duryp. [Ipaktndeckas pabdora:
rpaduyeckre U U3MepUTeIbHbIE AEUCTBUS IPU yUETE
B3aHMHOT'0 PACIIONIOKCHUS (PUTYp WIIH UXYACTEH TpH
n300pakeHUH; CpPaBHEHUE C 0OPA3I[OM.

N3o0paxeHune JIOMaHbIX ¢ TIOMOIIBIO JTUHEHKN U OT

PYKH, Ha HEIMHOBAaHHOW U KJIeTUaToi Oymare.
KoHncTpynpoBanue reomeTpudeckoii (Gurypsl

u3 Oymaru 1o 3aJaHHOMY IIPaBUITY HITH 00pasiy.

TBOpUecKUe 3aaHUs: OPUTAMM U T. II.




OTpE3Ka Sa,I[aHHOﬁ
JJIHWHBI C IOMOIIIBIO

JIMHEVKH
4.2 | 'eomeTpuueckue 9 Jlmuna nomanoii. Usmepenue | Pabota B mapax: u3MepeHue JUIMHBI OTPE3Ka B Pa3HBIXEIMHHUIIAX
BEJIMYMHBI nepuMeTpa (k1eTKa, CAHTUMETP); IOCTPOCHHUE OTPE3Ka
JTAHHOT0/M300pa’KEHHOTO CO 3HAYCHUEM JIIMHBI, YKa3aHHBIM B Pa3HBIX CIUHUIIAX.
IpsIMOYyToJIbHUKA (KBajapaTa), | CaMoCTOsITeNbHOE U3MEPEHUE PACCTOSHUN
3aInCh C MCIIOJIb30BAHUEM 3aJIaHHBIX WU BRIOPAHHBIX €IMHHII.
pe3ylibTaTa H3MEPEHUSB [IpakTuueckue paboOThI: OMpeeIeHnEe Pa3MEPOB
CaHTHMETpax reoMeTpuuYecKux GUryp Ha rias, ¢ IOMOIIbBIO
U3MEPUTENbHBIX HHCTPYMEHTOB.
[Toctpoenue u 0603HaueHNE NPIMOYTOJIbHUKA
C 3aJIaHHBIMM [UIMHAMHM CTOPOH Ha KjeTyaTod Oymare.
Haxoxaenne  mepuMmeTpa  NpsSMOYTOJIbHUKA,  KBajparta,
COCTaBJICHHME YHCIIOBOTO PABEHCTBA TMPU  BBIYUCIICHUU
MepuMeTpa MpsSMOYTOJIBLHUKA.
VYueOHbIii Tuanor: pacCTOSHHUE KaK JUTMHA OTpe3Ka,
HaxO0’KJICHHUE U ITPUKHJIKA pacCcTOosiHUM. cnonb3oBanue
pa3IMYHBIX UICTOYHUKOB MH(OpMAIHH
IIPU OTIPEIEIICHUN Pa3MEPOB U MPOTHKEHHOCTEH.
I'pynmupoBka reomeTpudeckux (GUryp mo pasHpiM
OCHOBaHUSM
Hroro mo pazneny 19
Pazgen 5. MatemaTnueckasi uHpopmanus
5.1 | Maremarnueckas 14 Haxoxnaenne, Pacnio3naBanue B OKpy>KaroIeM MUPE CUTYyaIli,
uH(popMaIus dbopmymupoBanue KOTOPBIE 11e1eCO00pa3HO chopMyIHPOBAThH Ha S3BIKE

OJTHOTO-ABYX OOIINX

MAaTCMAaTUKU U PpCIIUTh MATCMATUYCCKUMU CPCACTBAMMU.




IPU3HAKOB Habopa
MaTeMaTHYECKUX

00BEKTOB: YHCell,

BEJINYHH,

reOMETPUIECKUX puryp.
Knaccudukanus

00BEKTOB 110 33JaHHOMYHJIN
CaMOCTOSITENILHO
YCTQHOBJICHHOMY

HPU3HAKY.

3aKOHOMEPHOCTh B sy
qucell, reOMEeTPUUECKUX
¢buryp, o0bEKTOB
MOBCEHEBHOM KU3HMU.
Bepnbie (MCTUHHBIE) U
HEBEpHBIE (JIOKHBIE)
YTBEP)KICHHUS,

coJiepKaIrie
KOJINYECTBEHHBIE,
IPOCTPAHCTBEHHBIE
OTHOIIICHMUS,

3aBUCUMOCTH MEXIy
YHCIaMU, BETUYMHAMH.
KoHcTpynpoBanue
YTBEPXKICHUI

C MCITOJTb30BaHUEM CIIOB
«KAXKIBIH», «BCE.

PaGora ¢ uadopmarueii: YTeHre TaOIUIBI

(pactiucanue, rpaduk pabOTHI, CXEMY), HAXOXKICHHE
UH(POPMAIINH, YIOBJICTBOPSIONICH 3aJAHHOMY YCIIOBUIO33/1auH.
CocraBieHre BOIIPOCOB MO TaOJIHIIE.

Pabota B mapax/rpynmax. Kanengaps. Cxembl

MapuipyToB. Pabora ¢ nadopmanueii: ananus

UH(OPMALINH, IIPEJICTABICHHON Ha pUCYHKE U B TEKCTE3aaHNUs.
OO6cyxaeHue npaBuil paboThI € JIEKTPOHHBIMU

cpeacTBaMu 00y4YeHUs




Pabora ¢ Tabaumamu:
U3BJICYCHHE U
UCTIOJIb30BaHUE

JUIS OTBETA HA BOTIPOC
uHpopmanuu,
MPEJCTaBICHHOMN

B Ta0JIHIIC (TAOIHIIBI
CIIOKEHHSI, YMHOXKCHHUS;
rpaduK IeXKypCTB,
HaOJIIOJICHUS B IPUPOJICH
mnp.).

BHecenue nanHbix

B TaONUILy, JOMIOJIHEHUE
Mojelel (cxem,
M300paxKeHHi1) TOTOBBIMU
YUCIIOBBIMHIAHHBIMH.
Anroput™msl (IpUEMBI,
IpaBUJIa) YCTHBIX U
MUCHhMEHHBIX
BBIYHCIICHHI,
W3MEPEHUN 1
MIOCTPOCHHSI
TEOMETPHUECKUX UTYD.
[TpaBuiia paboTbic
JIEKTPOHHBIMU
CpeACTBaMU 00y4eHUs




(37eKTpOHHOM (hopMOi
y4eOHHKa,

KOMITBIOTEPHBIMU
TpEeHAKEPAMHU)

Hroro no pazaeny 14

IToBTOpEHME MPONIEHHOTO 3

MaTepuaia

HTOroBBIi KOHTPOIIH 8

(KOHTpOJIbHBIE U

MIPOBEPOYHBIC PAOOTHI)

OBILIEE KOJIMYECTBO 130

YACOB IO ITPOT'PAMME




3 KJIACC

N HaumenoBanue K 1
o
3 pa3esioB v TEM OJIHHCCTBO POIPaMMHOC XapakTepucTuka JAesiTeIbHOCTH 00yJaroLuXCs
/1 4acoB coJiepKaHue
yueOHOro rpeaMera
Paszpnen 1. Uncaa u BeJIMYMHBI
11 | Yucna 10 Uucna B npenenax 1000: VYcTHas v nmucbMeHHast paboTa ¢ YuCIaMu: COCTaBICHUCH

YTEHHE, 3aITHCh,
CpaBHEHHUE,
MPEJICTABICHUE B BUE
CYMMBI pa3psiIHbIX
clraraeMbIX. PaBeHCcTBa 1
HEpPABEHCTBA: YTCHUE,
COCTaBJICHHE.
VBennuenue/
YMEHBIIIEHUE YUCIIAB
HECKOJIBKO pa3.

Kparnoe cpaBHeHue
qucen

YTE€HUE, CPABHEHUE U YIOPAI0UYECHUE, TPEJICTABICHUEB BUJIE
CYMMBI pa3psIHbIX CJIaraeéMbIX U JIOIOJHEHHE JI0 3a/1aHHOTO
4Kclia; BBIOOp YMCEN C 3a/laHHBIMU

CBOMCTBaMHM (UMCIIO0 €UHULL pa3psiaa, YETHOCTh U T. 1.).
[IpakTuueckas pabora: pa3inyeHue, Ha3bIBaHUE U 3aIIUCh
MaTeMaTUYECKUX TEPMUHOB, 3HAKOB; UX

HCII0JIb30BaHNE HA MMHChME U B peUn

pH (popMynHpOBaHUH BbIBO/IA, OOBSICHEHUH OTBETA,BEACHUU
MaTE€MaTHYECKUX 3aIUCeN.

Pabota B mapax/rpynmax. O6Hapy»)eHue U MpoBepKa o0IIero
CBOICTBaA IPYMIIbI YUCET, TOMCK YHUKAJIBHBIXCBOICTB YUCIIA U3
TPYIIIBI YUCET.

VYnpaxHeHus: UCI0JIb30BaHHUE JIATUHCKUX OYKB 115

3aIMCH CBOMCTB apu(pMeTHIeCKuX IeicTBUH,

0003HaYeHHSI TEOMETPUUECKUX (DUTYp.

Urpei-copeBHOBaHNS, CBA3aHHBIE C aHATU30M
MaTeMaTHYeCKOro TEKCTa, pacipeesIeHneM Yucem(Apyrux
00BEKTOB) Ha TPYIIIBI 1O OAHOMY-/IBYM

CYLIECTBEHHBIM OCHOBAHUSAM, IIPEACTABIECHUEM UHCIIA
pa3HbIMU criocob0aMu (B BUJE MTPEIMETHOM MOIeNH,




CYMMBI Pa3psAIHbIX ClIaraéMbIX, CIOBECHON WIIN
U(PPOBOH 3aIIUCH), UCIIOJIB30BAHUEM UHCIIOBBIXIaHHBIX
JUIs IOCTPOEHHUS YTBEPKACHUS,

MaTEMaTHYECKOI0 TEKCTA C YUCIOBBIMU JaHHBIMU
(HarmpuMep, TeKCTa OOBSICHEHHS ) ¥ IPOBEPKH €TI0

HUCTUHHOCTHU

1.2

Bemmuunnl

Macca (eguauna
Macchl — I'pamm);
COOTHOILIEHUE MEXK]TY
KHJIOIrpaMMOM U

rpaMMOM; OTHOIICHUE
«TsDKeNee/Ierae Ha/By.
CroumocTh (eIUHUIIBI —
py0ib, KOTIeliKa);
YCTaHOBJICHHE
OTHOIICHHUS «I0pOXKe/
JICIIEBIIE Ha/B.
CooTtHotieHue

«11eHa, KOJIMYECTBO,
CTOUMOCTbY

B IIPAKTHUYECKOMN
CHUTYaIIUH.

Bpewmst (enuHuIia BpeMeHH
— CeKyHJIa);
YCTaHOBJICHHE
OTHOINICHUS «ObICTpee/

MEIJICHHEE HA/BY.

VY4eOHblil [uanor: o0CyX1eHHe IPAaKTUYECKUX

CUTYyallui, B KOTOPBIX HEOOXOAUM IMEpPeX0/l OT OAHUXETUHHIL
WU3MEPEHHUSI BEIMYHHBI K JPYTUM.

YcraHoBiieHue OTHOILIEHUS (00JIblIe, MEHbIIIE, PABHO)MEKIY
3HAQ4YECHMUSIMU BEJIUYMHBI, IPEICTABICHHBIMU

B pa3HbIX exuHuLax. [IpuMeHeHne COOTHOIEHUI MEXKIY
BEJINYMHAMH B CUTYAlMAX KYIUIA-ITPOJIAKH,

JBUKEHMsI, paboThl. [Iprkuika 3HaUeHUS BEIMUMHBIHA IJ1a3,
IIPOBEPKA U3MEPEHHUEM, pACUETaAMHU.

MonennpoBaHue: UCIONb30BAHUE NTPEAMETHON MOIEIIN IS
WITIOCTPAIMK 3aBUCUMOCTH MEX]ly BeIMuuHaMu (Oosblie/
MEHBIIIE), X0/1a BBITOJIHEHHS

apu(pMeTHIECKUX AeUCTBUM

C BEJINYMHAMH (CJI0XKEHHUE, BHIYUTAHUE, YBETUUEHNE/
YMEHBILIEHUE B HECKOJIBKO Pa3) B CIIydasiX, CBOAUMBIXK
YCTHBIM BBIYUCIICHUSM.

KoMMenTupoBanue nepexoaa oT OHUX €IUHULIK

npyruM (ogHoponaHbIM). ITponeneBTrka
UCCIIEI0BATENLCKON PabOThI: ONPEAETATh C TOMOIIBIO
IU(POBBIX U aHAJIOTOBBIX MPUOOPOB, U3MEPUTENBHBIX
MHCTPYMEHTOB JUIMHY, MacCy, BPEMsl; BBIIIOJIHATD




CooTHollIeHHE «HAYaIo,
OKOHYaHHUE,
MPOJIOJKUTENIBHOCTh
COOBITHS

B MPAKTUYECKOH
CUTYalUH.

JnuHa (equHULa JUTHHBI
— MIWITUMETP,
KHJIOMETD);
COOTHOLIEHUE MEXAY
BEJIMYMHAMU B Mpeenax
TBHICSTYH.

[Tnomane

(eIMHUIIBI TUTOIIAIN —
KBaJpaTHBIN METP,
KBaJPAaTHBIN CAHTUMETD,

KBaJPATHBIN JEIUMETD,

KBaJIpaTHBIN METP)

MIPUKUIKY U OLICHKY pe3yJibTaTa U3MEPEHU;
OTIpEACIIATH MPOAOKUTEIBHOCTH COOBITUS

Hroro no pazneny 18
Pazgen 2. Apudpmernueckue aeiicTBus
2.1 | Boruucnenus 40 VY CTHBIE BBIUUCIIEHNS, VYrpakHeHus: yCTHbIE U TUChMEHHbIE TPUEMBI

CBOJIMMBIE K JACHCTBUSIMB
npenenax 100 (tabnuyHoe
M BHETAOIUYHOE
YMHOKEHHE, JICIICHHE,
JEUCTBHUS C KPYTIIbIMHU

BBIYMCIICHHI. Y CTHOE BBIUNCIIEHUE B CIIydasX,

CBOJMMBIX K JiericTBUsAM B mipeaenax 100 (mercTBusic

JECSTKaMH, COTHSIMH, YMHOKXCHHUE U JIeTICHNE

Ha 1, 10, 100). eiictBus ¢ uncnamu 0 u 1. [Ipukunka pe3ynbrara
BBINOJHEHUS AeicTBUs. KoMMeHTUpoBaHue

X0J1a BEIUHMCIICHUM C MCIOIb30BaHNEM MaTEMaTHISCKOM




YUCTIAMH ).

IInceMenHOE CoKeHuE,
BBIYUTAHUE YHCEI

B nipeaenax 1000.
JetictBus ¢ ynciaamu0 u

1.

[Iucemennoe
YMHOKEHHE B CTOJIOUK,
MIUCbMEHHOE JICJIEHNE
yronkoM. ITuceMennoe
YMHOXEHHE, JICJIEHNE Ha
OJIHO3HAYHOE YHCIIOB
npenenax 100.
[IpoBepka pesynbrara

BBIYMCIICHUA (HpI/IKI/II[Ka 50044

OLIEHKa pe3yJbTaTa,
oOparTHoe JelicTBuE,
NPUMEHEHHE alITOPUTMA,
UCIOJIb30BAHUE
KaJIbKYJISATOPA).
[lepemecturensHoe,
coyeTaTesIbHOE CBOWCTBA

CJIOKCHU, YMHOXCHUA IIPpU

BBIYHCIICHUAX

TepMuHosIoruu. [Ipumenenne npaBuil NopsiaKa BHIITIOJHEHHS
JICUCTBUI B MPEIJIOKEHHONU CUTYAIIMUU TIPU
KOHCTPYUPOBAHUE YUCIOBOI'O BBIPAXKEHUS

C 3aJIaHHBIM MOPSIKOM BBITTOJTHEHHUS IEUCTBUM.
CpaBHEHHE YHCIIOBBIX BEIPAKCHUM 0€3 BBIUYMCICHUH.
VYnpaxkHeHnue Ha CAMOKOHTPOJIb: 00CYKACHNE BO3MOXKHBIX
OIMOOK B BBIYUCIICHUSX 110 aJITOPUTMY,IIPU HAXOXKICHUU
3HAUEHUS YHUCIOBOIO BBIPAKEHMUSL.

OueHka palMoOHaIbHOCTH BeluncaeHus. [IpoBepka xonau
pe3yJibTaTa BIOJIHEHUS JEHCTBUS.
HuddeperunrpoBanHoe 3a1aHUE: PUBEICHUE

IPUMEPOB, WILUTFOCTPUPYIOLIUX CMbICH JI€JICHUS

C OCTAaTKOM, UHTEpIIpe- TALIUIO PE3YJIbTATA JICJICHUSB
npakTuueckoi curyaruu. OdopmieHue

MaTeMaTHYeCKOM 3aIllMCU: COCTaBJIEHHE U TPOBEPKa
MPaBIWJIBHOCTH MaTEMaTUUYECKUX YTBEPKIACHUN
OTHOCHUTENIbHO Habopa MaTeMaTUYeCKUX 0ObEKTOB (UncCe,
BEJIMYUH, YHCIOBBIX BBIPAKCHU,

reoMerpuueckux guryp). Habmronenue
3aKOHOMEPHOCTEH, 00LIETro U Pa3IuYHOrO

B XO/I€ BBIIOJIHEHUS JeMCTBUI OHOM CTYNEeHH (CIOKEHUS-
BBIYUTAHUS, YMHOKEHUS-TICTICHUS ). Y IPaKHECHUS:
QITOPUTMBI CJIOKCHUSI M BEIMUTAHUATPEXZHAYHBIX YHUCEIT,
JICJIEHUS C OCTATKOM.

Pabota B mapax/rpynmnax: cOcTaBlIeHHE WHCTPYKITUU
YMHOKEHUSI/IeTICHNs Ha KPYTJIOe YUCIIO, IEeTCHUs

quceN moadopoM




2.2

Hucnossle BEIPAKECHUS

Haxoxnenue
HEU3BECTHOTO
KOMIIOHEHTA
apu(METHIECKOTO
JICHCTBUSI.

[Topsnok neiicTBuit

B YHMCIJIOBOM BBIPQKEHUH,
3HAYE€HUE YHUCIOBOIO
BBIpa)KCHHS,
coJiepKaliero
HECKOJIbKO JIeHCTBUIA(CO
ckoOxamu/

0e3 cko0oK),

C BBIYHCJICHUSIMUB
npenenax 1000.
OnHOpOHBIE BETUYUHBI:
CI0KEHHUE U BBIYUTAHHE

MonenupoBaHue: UCIIOJIb30BAHUE IPEIMETHBIX
MojIenelt st 00bsicHeHus criocoba (mpuéma)
HAXO0X/ICHUSI HEU3BECTHOTO KOMIIOHEHTA
apuQMEeTHIECKOTO JICHCTBUS.
JuddepenurpoBaHHble 3a/1aHUs: YCTAaHOBIICHHE
MopsiJiKa AEMCTBUM IPU HAXOKICHUHU 3HAYCHUS
YHCIIOBOTO BBIPAKEHUS

Hroro no pazaeny

47

Pasznen 3. TexcroBblie 3aaa4n

3.1

Pabora ¢ TexcTOBOI
3aJ1auen

12

Pab6oTa ¢ TekcToBOI
3aJauell: aHaJIu3 JaHHBIXU
OTHOIIICHUH,
MpeICTaBICHUEHA
MOJIEIIH,

MJIAaHUPOBAHUE X0J1a
pELIEHUS 3a/1a4u,
pelieHue

MopenupoBaHue: COCTaBICHUE U UCIIOJIb30BAHUEMOICIIH
(pucyHoK, cxema, TabauIa, AHarpaMma,

KpaTKasi 3al¥cCh) Ha Pa3HbBIX 3TAMax PEIIeHUs 3aa9H.
KommeHnTupoBanme: onrucanne Xoaa pacCykKIeHus s
pelieHus 3a/1ayu: Mo Bompocam,

C KOMMEHTHUPOBaHUEM, COCTABIICHUEM BBIPAKEHUSI.

VYrpakHeHus: Ha KOHTPOJIb U CAMOKOHTPOJIb MPU

peleHnn 3a1a4. AHanu3 o0pasIoB 3aniCcH




apuMeTHUYECKIM
croco0oMm. 3anuch
pelIeHus 3a1a4u 110
JIIEUCTBUSIM U

C TIOMOIIIBIO YUCIIOBOTO
BbIpaxkeHus. IIpoBepka
pEIICHHUS U OIICHKA
MOJIY9EHHOTO

pe3yJibraTta

peleHus 3a/1a4y 10 ASHCTBUAM U C IOMOUIbIO
YHCIIOBOTO BhIpaXXeHUs. MoieupoBaHue:
BOCCTaHOBJIEHHE X0/1a PEIICHUS 331a4H 110 YHCIOBOMY
BBIPAKEHUIO WIN JPYToil 3a1IucH €€ pereHusl.
CpaBueHnue 3a1a4. opMyJIMPOBAHUE MTOJIHOTO U
KpaTKOro OTBETA K 3a/1a4€, AaHAIU3 BO3MOKHOCTHU

JPYroro OTBETa WK APYroro crnoco0a ero noxy4eHus

3.2

Pemenue 3agau

11

3ajaun Ha TOHUMAaHKE
CMbICTIa

apu(MeTHIECKUX
JeHCTBUM (B TOM YHUCIIE
JIEJIEHUS C OCTAaTKOM),
OTHOLIEHUN
(Gonpiie/MeHbIIIE HA/B),
3aBUCHUMOCTEH (KyTUIs-
MpoJaxa, pacuéT BpeMEeHH,
KOJIMYECTBa),Ha CPaBHEHHE
(pa3HOCTHOE, KpaTHOE).
Jlomnsi BETMYUHBL:
MOJIOBUHA, TPETh,
4eTBEepTh, AT,

JecsiTast 4acTh

B [IPAKTUYECKOU
CUTYyalllH; CpaBHEHHE

Y4eOHbIi 1uanor: HaxXoXJAEHHE OAHON U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYHMH NP PEIICHUU 3aau(«Ha
JBUKECHHEY, «HA paboTy» U Tp.).

Pabora B mapax/rpynnax. Pemenue 3agau ¢ KOCBeHHOMN
(hopMyTUPOBKOH yCIIOBUS, 3a/1a4 Ha JIeTIEHNE

C OCTaTKOM, 33/1a4, WIIIOCTPUPYIOIIHUX CMBICIT

YMHOXKEHUSI CYMMBbI Ha YHCJI0; 0(pOpMIIEHHE Pa3HBIXCIOCOOO0B
peleHus 3a1auu (Hanpumep, NpuBeIeHUe

K €IMHUIIE, KPaTHOE CPaBHEHHE); TOMCK BCEX PEILICHUH.
[IpakTrueckas paboTa: HAXOXKACHUE JIOJTM BETUYUHBI.

CpaBHeHHE 107€H OJTHOW BEJTMYUHBI




oJIeH OJHOU BEJIMYUHEL.
3a1a4y Ha HAXOXKJICHUE
JI0JIY BEJINYUHBI
Hroro no pazneny 23
Pa3nea 4. IIpocTpaHcTBeHHbIE OTHOLICHUS] U FeOMeTPUYecKue (purypsbl
4.1 | 'eomerpuueckue 9 KonctpynpoBanue HccnenoBanme 00BbEKTOB OKPYIKAIOIIETO MHpa!
burypsl reOMETPHUECKUX HUTyp COIIOCTABJIEHUE UX C U3YUYEHHBIMU T€OMETPUUECKUMU
(pazOuenue Gurypst dhopmamu.
Ha 4aCTH, COCTaBJICHUE VYnpaxHenue: rpadguyeckre u U3MepUTEIbHbIE
¢burypsl u3 gacreii). JEICTBUS IIPU IOCTPOEHUH IIPSIMOYT OJIBHUKOB,
N3o0pakenue KBaJIpaToB C 33JJaHHBIMU CBOMCTBaMH (AJIMHA CTOPOHBI,
Ha KJleT4aToi Oymare 3Ha4YeHUe MEepUMETPa, IIIOLIA/I1); ONpeaAeIeHUE
IIPSIMOYTOJIbHHUKA pa3MepoB IIPEIMETOB Ha IJ1a3 C MOCIEAYOMEN
C 33JJaHHBIM 3HAYCHHEM IpoBepKoil — m3MepenueM. IIponenesTrka
miomanu. CpaBHEHHE HCCIIEIOBATENbCKON paboThl: cpaBHEHHUE HUTYDP
iomazaen puryp IO IJIOLIA/IH, IEPUMETPY, CPABHEHHE OJTHOPOIHBIXBEJTUYHH.
C IIOMOIIBIO HAITOKEHU S KOHCTPYI/IpOBaHI/IC u3 6YMaFI/I FCOMeTqueCKOﬁ
(burypsl ¢ 3alaHHON JAJTMHON CTOPOHBI (3HAaUEHUEM
nepuMeTpa, Iomaarn). MpICIeHHOE Npe/ICTaBlIeHUe U
JKCIIEPUMEHTAIIbHAS IIPOBEPKA BO3MOKHOCTH
KOHCTPYHPOBaHUS 3aJJaHHON TreOMeTpUIecKoi GUrypsl
4.2 | 'eomeTpuueckue 13 [Tepumerp KommeHnTHpOoBaHMe X012 U pe3ynbTara OUCKa
BEJIMYUHBI MHOTOYTOJIbHUKA: nH(pOopMaLNKY O IJIOUIAAN U crioco0ax e€ HaX0XKIECHUS.
U3MEpEHHUE, DopMyIUpOBaHUE U IPOBEPKA HCTUHHOCTH
BBEIMHCIICHHUC, YTBEPKICHUM O 3HAYCHUSAX T€OMETPUYECKUX BEIIMUUH.
3aMuCh PaBCHCTBA. Haxoxzaenue miomany npsaMoyrojibHUKa, KBaapara,




H3mepenue momanm,
3aIuCh pe3yJbTara
U3MEPCHUS

B KBaJ[PaTHBIX
CaHTHUMETpax.
Brrunciaenue miomagu

MPSIMOYTOJIbHUKA (KBaApaTa)
C 3aJJaHHBIMUCTOPOHAMHU,

COCTAaBJICHUE YUCIIOBOTO PaBEHCTBA IIPH BHIYMCICHUU
IUIOILAAM IPSIMOYTOJIbHUKA (KBaApaTa).

VY4eOHbIi Juanor: COOTHOLUIEHHE MEXAY €AMHULIAMU
MIOIIAJIH, TTI0CICA0BATEILHOCTD JEHCTBUI

IIpY IEPEXOAE OT OJHOM €AUHHULBI IUIOLIAJN K IPYroi

3aIUCh
paBeHCTBa
Hroro no pazneny 22
Pazgen 5. MatemaTnueckasi uHGopmanus
5.1 | Maremaruueckas 13 Knaccudukanus PaGora B rpymnmnax: moAroToBKa Cy>KIeHHs
uHpopManus 00BEKTOB MO ABYM 0 B3aMMOCBSI3U U3y4aeMbIX MaTEMATUYECKUX MOHATHITN (aKTOB
IIPU3HAKaM. OKpY>Karollen 1ercTBUTENbHOCTH. [IpuMeppicuTyanuid,

BepHbie (MCTUHHBIC) U
HEBEPHbIE (JIOKHBIE)
YTBEPKIACHUS:
KOHCTPYHUpPOBaHUE,
nposepka. Jlornueckue
paccyxaeHus

CO CBSA3KaMu

«ECIMH ..., TO ...,
«IIOATOMY», «3HAUUT.
N3Bneuenue u
HCIIOJIb30BaHNE

JUTSL BBITIOJTHEHUS

KOTOpBIE 11eecoo0pa3zHo (GOpMyIHUPOBATh HA SI3bIKE
MaTeMaTUKH, OOBSICHATDH U I0Ka3bIBATh
MaTEMaTUYECKUMH CPEICTBAMHU

OdopmiieHre MaTeMaTHUECKOM 3aMucu.
JuddepennnpoBaHHOe 3aJaHUE: COCTABIICHUE
YTBEPXkJACHUS HA OCHOBE MH(POPMAIIHH,
MPEACTaBICHHON B TEKCTOBOM (hopMe, NCITOTH30BAHUECBI30K
«ECIM ..., TO ...», KIO3TOMY», «3HAUUT».

Odopmiienne pe3ynbTaTa BHIUUCIECHUS 110 aJITOPUTMY.
Hcnons3oBanyre MaTeMaTU4eCKOM TEPMUHOIOTUU JUIS
ONMCaHUs CIOKETHOM CUTYalluH, OTHOIIEHUIN U
3aBUCHMOCTEHN.




3alaHuil HHPOpMaIHH,
MpEeICTaBICHHON

B TaOJIMIAX C JaHHBIMHO
pealIbHBIX ITpoleccax u
SIBJIGHUSIX OKPY’KaIOILETO
Mupa (Hanpumep,
pacrnucaHue ypoKoB,
JIBUKEHMSI aBTOOYCOB,
M0€3]10B); BHECCHHE
JAHHBIX B TaOJIHILY;
JIOTIOJIHEHUE YepTexKa
JTAHHBIMHU.
PopMann30BaHHOE
OIMCaHue

MIOCJIEZI0BATENBHOCTH
NecTBUM (MHCTPYKLUS,
IJIaH, CXeMa, aITOPUTM).
Cronbuaras auarpamma:
YTEHHE, UCTIOIb30BAaHUE
JAHHBIX JUISl PEIICHUS
y4eOHBIX U

MPaKTUYECKUX 3aj1au.
ANTOpUTMBI U3y4EHUS
MaTepuaia, BBITIOJTHEHUS
oOyJaronmmx ¥W  TECTOBBIX
3aJjaHUI Ha IOCTYIHBIX
ANEKTPOHHBIX CPEICTBAX

[IpakTuyeckre paboThl IO YCTAaHOBJICHUIO
MOCTIeIOBATEIbHOCTH COOBITHH, IEHCTBUI, CIOKETa,BEIOOPY

U NIPOBEPKE cr1ocoda AeHCTBUS

B NIPEJIOKEHHOM CUTYaIMH JUIs pa3peleHUs]

npo0JIeMbl (MM OTBETA HA BOIIPOC).

MognenupoBaHue IPEeJI0KEHHON CHUTYalluH,
HaXOXJIEHUE M TNPEICTaBICHWE B TEKCTE WU
rpagu4ecKy BCeX HAWJCHHBIX PEIICHUM.

Pabora ¢ anroputMamu: BOCIIPOU3BEIEHNE, BOCCTAHOBJICHUE,
UCIIOJIb30BaHUE B OOIMX U YaCTHBIXCITY4asiX aITOPUTMOB YCTHBIX
Y IIUCbMEHHBIX BBIYMCIIEHUH (CI0KEHUE, BHIUYMTAHUE,
YMHOX€EHHE,

JIeJIEHUE), OpAKa AEHCTBUI B YMCIIOBOM

BBIPAKEHUH, HAXOKICHUS IIEPUMETPa U IJIOLIAAH
MPSIMOYTOJIbHHKA.

Pabora ¢ unpopmanueil: yTeHne, cpaBHEHUE, UHTEPIIPETALNs,
HCIIOJIb30BAHNE B PELLIEHUH JIaHHBIX, IPEJCTABICHHBIX B
TabnnyHOU opMe (Ha Juarpamme).

Pabota B mapax/rpymnmnax. Pabora o 3ajanHomy

ITOPUTMY. Y CTAHOBJIEHHE COOTBETCTBUS MEKIY

pa3HbIMH crioco0aMu MpeAcTaBIeHUs HHPOpMaUU
(wuTrocTpanusi, TeKCT, Tadnuia). JJlonomHenne Tadbumil
CJIOKEHUs, YMHOKEHHUsI. Pemienne

MPOCTEHIINX KOMOUHATOPHBIX U JIOTHYECKUX 3a/1ad. Y YeOHbII
JIMAJIOT: CUMBOJIBI, 3HAKU, TMKTOTPAMMBI; UXHUCIIOJIb30BAHUE B
ITOBCEIHEBHOM JKU3HU U

B MaTemaruke. CocTaBieHHe paBuil paboThI




oOyueHus
(MHTEpPaKTUBHOM JTOCKE,
KOMITBIOTEpE, APYTHX

C M3BECTHBIMU DJICKTPOHHBIMH cpeacTBaMu o0ydeHus(DDY,
TpEHAXEPHI U JIP.)

YCTpOHCTBAX)
Wroro mo pazneny 13
HTOroBblif KOHTPOJIb 7
(KOHTpOJIbHBIE U
IIPOBEPOYHBIE paOOTHI)
OBUIEE KOJIMYECTBO 130

YACOB ITIO ITPOT'PAMME




4 KJIACC

MHJIJIMOHA: YTEHHE,
3aIHCh, TIOPA3PSIAHOE
CpaBHEHHE
ynopsanodenue. Yucno,
OoJIbIlIce MM MCHbBIIICE
JIAaHHOT'O YHClIa

Ha 3aJIaHHOE YHCIIO
pa3psIHBIX CMHHII,

B 3aIaHHOC YHCJIO pa3

N HaumenoBanue K 1
o
- pa3liesIoB U TEM OJIHCCTBO POIPAMMHOC XapakTepucTuKa JAesITeIbHOCTH 00yJarouXCs
/1 4acoB coj/iepKaHue
yueOHOro rpeaMera
Pa3znen 1. Uncna u BeJIMYNHBI
1.1 | Yucna 11 Uucna B mpeaenax YrpakHeHUs: yCTHAs U MUCbMEHHas padora

C YMCJIaMM: 3aIIUCh MHOTO3HAYHOT'O YKCJIA, €TO
IIPEJICTaBICHNUE B BUJIE CYMMBI Pa3psIIHbIX CIaraeéMblX;
KJIACChI M pa3psibl; BEIOOP YHUCEI C 3alaHHBIMH
cBOMCTBaMM (UMCIIO Pa3psAHBIX €IUHUIL, YETHOCTh

UT. 1.).

MonennpoBaHue MHOIO3HAYHBIX YHCEN,
XapaKTEpUCTHKA KJIaCCOB U pa3psiioB MHOTO3HAYHOTO
qucia.

VY4eOHblIii guanor: GopMyIipoBaHHE U IPOBEPKa
VCTUHHOCTH YTBEPKIEHUSA O YHCiIe. 3alIUCh YUCIA,
o0JaaroIero 3a1aHHbIM cBOMCTBOM. Ha3piBaHue u
00BICHEHNE CBOMCTB YKCIa: YETHOE/HEUETHOE,
KpyTJoe, TpEX- (4eThIpEX-, MSATH-, IECTH-) 3HAYHOE;
BEJICHUE MaTeMaTh4yeckux 3anuceid. Pabora

B Mapax/TpyIax: ynopsjaoueHne MHOTO3HAUHbIX YHCeT,;
KJIacCU(UKALMS YUCET 110 OJHOMY-JIBYM OCHOBaHUSIM;
3aIuCh OOIIEro CBOMCTBA IPYIIIBI YUCEI.

[TpakTueckue paboThI: yCTaHOBJIEHHUE MTPaBUIIA,
10 KOTOPOMY COCTABJIEH PSAJl YNCEIN, IPOAOKEHNE




psiza, 3all0JIHEHUE MIPOIIYCKOB B PS/ly YUCENl; OIIUCAHUE
II0JIO’KEHHUS YKCIIa B PAY YMCEN

1.2

Bennununel

12

BenuuuHbL: cpaBHEHHE
00BEKTOB 110 Macce,
JUTMHE, TUTOIIAIHN,
BMECTHMOCTH.

Eauauis1 Mmaccel —
IIECHTHEP, TOHHA;
COOTHOIIEHUS MEXKTY
eIUHHIIAMU MAaCChI.
Enuaune BpeMenu (CyTKH,
HEJIeJsI, MECSIII, TO/1, BEK),

COOTHOMICHUCMEIKAY HUMMU.

EnvHAIBI TTTUHBD
(MUILIHMETD,
CaHTHUMETP, IEIUMETD,
METp, KUIIOMETP),
TIoma U (KBaIpaTHBIN
METp, KBaJIpaTHBIN
CaHTHUMETD),
BMECTUMOCTHU (JIUTP),
CKOPOCTH (KUIIOMETPBI
B Yac, METPHI B MHHYTY,
METpPHI B CEKYHY);
COOTHOIICHUE MEXKITY
eIMHUIIAMU B TIpeJIeNiax

OO6cyx1eHre TPaKTHYECKUX CHTYAIIH.

Pacnio3naBanue BEIMYNH, XapaKTEPU3YIOIIMX MTPOIECC
JIBIDKEHUSI (CKOPOCTh, BPEMsl, pACCTOSTHUE), padOThHI
(Ipou3BOAUTEIHLHOCTH TPY/ia, BpeMsl paboThl, 00BEM padoT).
YcTaHOBIEHUE 3aBUCUMOCTEN MEXKTY

BEJIMYMHAMU. YTIOPSI0UYEHHUE 0 CKOPOCTH, BPEMEHU,MacCe.
MonenupoBaHue: COCTaBICHUE CXEMBbI IBHKEHUS, paOOTHI.
KoMMenTupoBanue: npecTaBlieHne 3HaYCHUSIBEIMYUHBI HA
OCHOBE COJIEP>KaTEeIbHOTO CMbICia; oopmiieHue
MaTEMaTUYECKUX 3AMUCEH.

JuddepeHnmrpoBanHbIe 331aHUS: 3aIUCh B BUJIE

paBeHCTBa (HEPaBEHCTBA) pe3ysbTaTa pa3HOCTHOTO,
KpaTHOTO CPaBHEHUS BEINYMH, YBEIUYCHUS/

YMEHbIIIEHUS 3HAYEHHS BEIMYMHBI B HECKOJIBKO Pa3.
[IponeneBTHKA HCCaEAOBATEIBCKOM paOOTHI: ONPEACIIATH C
MTOMOIIBIO ITU(POBBIX U AHAIOTOBBIX

puOOPOB MacCy MpeaMeTa, TeMIlepaTypy (HarpuMep,BOIbl,
BO3/lyXa B [IOMEIIEHUH ), CKOPOCTb JIBUKEHUS TPAHCIOPTHOTO
CPEJICTBA; ONPEAETATH C OMOIIBIO U3MEPUTEIBHBIX COCY/IOB
BMCCTUMOCTD, BBIIIOJHATh MPUKUAKY U OLICHKY pE3YyjibTaTa
U3MEPEHUI




100 000. dons
BCJIMYMHBI BPEMCHH,

MacCChbl, JJIMHBI

Hroro no pazneny 23
Pa3nen 2. Apudpmernyeckue aeicTBus
2.1 | Beruucnenus 25 [lucbMeHHOE cloKEeHue, VYrpaxHeHus: yCTHbIE BBIYMCICHHS B IPEIeNax cTa UCIydasX,

BBIYUTAHHE
MHOTr'03HAYHBIX YHCET B
npejesiax MUJUIMOHA.
ITucemMenHoe
YMHOXEHUE, JICIeHNE
MHOT'03HAYHBIX YHCETHA
OJIHO3HAYHOE/
JIBY3HAUHOE YHCIIO

B mpexaenax 100 000;
JIeJICHUE C  OCTaTKOM.
VYMHOXeHUE/ AeaeHne Ha
10, 100, 1000.

CBolicTBa
apu(pMeTHUIECKIX
JNEUCTBUH U UX
MIPUMEHEHNE

JIIST BEIYMCIIEHUH.
[IpoBepka pe3ynbrara
BBIYMCIIEHH, B TOM
YHCIIE C HOMOIIBIO
KaJIbKYJIATOpA.

CBOJMMBIX K BBIYUCJICHUSM B IIpe/ieiax CTa.
OOcyxieHre U MpUMEHEHHE: allTOPUTMBI TUCHhMCHHBIX
BBIYHMCIICHHI; TIPOBEpPKa X0/a (COOTBETCTBUE
QITOPUTMY, YACTHBIC CITy4au BHITIOJIHEHUS ICUCTBHI) U
pe3yJibTara IeCTBHUS.

KomMmeHTHpOBaHue: X0/1a BHITTOJIHECHUS
apu(MeTHyecKoro IeHCTBUS MO aJTOPUTMY,
HaXO0XKACHUS HEM3BECTHOIO KOMIIOHEHTA
apu(pMETHIECKOTO ACHCTBHUA.

VYueOHbIit 1ruanor: 00CyX IeHUE JOMYCTUMOTO
pe3ynbTaTa BBIIOJIHEHUS ACHCTBUS Ha OCHOBE
3aBUCUMOCTH MEXITYy KOMIIOHEHTAMU U PE3yIbTaTOM
JEeNCTBUS (CI0KEHUS, BBIYUTAHUS, YMHOKCHHUSI,
JIEICHUS).

YpakHeHuUs: TPOTHO3UPOBAHNE BO3MOKHBIX OLTHOOKB
BBIYHCIICHHUSIX 10 QJITOPUTMY, IIPU HAX0KICHUH
HEW3BECTHOTO KOMITOHEHTA apu(PMETHIECKOTO
NEUCTBHA.

3aaHus Ha MPOBEJIEHNE KOHTPOJISI 1 CAMOKOHTPOJIS.
CamocrosTenbHOE MPUMEHEHHUE TPUEMOB YCTHBIX
BBIUHCIIEHUH, OCHOBAHHBIX HA 3HAHWH CBOMCTB




VYMHOXKEHUE U JeTICHUE
BEJINYHHBI
Ha OJHO3HAYHOE YHMCIIO

apu(METHYECKUX JACUCTBUI U COCTaBa YKCIA.
[TpakTrdyeckue pabOThI: BHIMOJIHEHUE CIIOKECHUS H
BBIYMTAHUS 110 anroput™My B nipeaenax 100 000;
BBINOJIHEHUE YMHOKEHUS U JICJICHUs. Y MHOKEHHE UJIeTICHUE
KpyTJbIxX uncen (B Tom yucie Ha 10, 100, 1000).
Habmoienue: mpuMepsl paliMOHAIBHBIX BBIYUCICHUH.
Hcnonbs3oBaHne CBOKCTB

apudmeTryecKux IEUCTBUH 1715 yA00CTBa BHIYMCIECHUM.
Pabora B mapax/rpynmnax: NpuMEHEHHE Pa3HBIX

Croco0OB  TMPOBEPKH  NPABUIBHOCTH  BBIYMCIICHUMH;
UCIIOJIb30BAaHUE  KaJbKYJISATOpa U1 IPAKTUYECKUX
pacuéToB

2.2 | YucnoBble BBIPAKEHUS 12 ITouck 3HaueHus Hcnonb3oBanue OyKB Ui 0003HAYCHUS YHCEI,
YHCIIOBOTO BBIPAXKECHHUS, HEM3BECTHOTO KOMITOHEHTa JieiicTBus. [lonck 3HaueHMs
COZIEPIKaILEero YHCIOBOTO BBIpAaXKEeHHUs, copeprkariero 3—4 neictaus (co
HECKOJIbKO JIeHCTBUIB ckoOkamu, 0e3 cko0ok). CamocTosATeNbHAs IPOBEPKA
npenenax 100 000. NPaBUIBHOCTH HAXOXKJCHUS 3HAUEHUS
PaBeHcTBO, conepxariee YHCIOBOTO BhIpaXKeHHUs (C OMOpoil Ha mpaBuIIa
HEM3BECTHBIN YCTAHOBJICHHSI MTOPsAKA EHCTBUM, alTOPUTMbI
KOMIIOHEHT BBITOJIHEHUS apU(PMETHUECKUX IEHCTBUM, TPUKUIKY
apu(hMeTUIECKOTrOo pesybrara).
NEHCTBHUS:  3aIUCh, Pa6oTa B rpymnmnax: npuBeJeHHEe IPUMEPOB,
HAXO0XKICHUE WLTIOCTPUPYIOIINX CMBICI U XOJT BBITTOJTHEHUS
HEU3BECTHOTO apumeTnyecKkux IeNHCTBUI, CBONCTBA IEHCTBUI
KOMITOHEHTa

HWroro no pazneny 37




Pasznen 3. TekcTroBbIE 3agadu

3.1

Pemenne TeKCTOBBIX
3a7a4

20

Pabora c TekcToBoit
3a/J1a4eil, peleHue
KOTOPOH COAEPKUT 2—3
JEHUCTBHS: aHAIU3,
IIpEJICTaBICHNE

Ha MOJIEJIN;
IUTAHUPOBAHUE U 3aIUCh
pelleHus; MPoBepKa
pelieHus u oTBeTa. AHaIu3
3aBHCHUMOCTCH,
XapaKTEePU3YIOLIUX
IIPOLIECCHI: IBUKECHUS
(ckopoCTh, Bpems,
MPONJICHHBIN MYTh),
paboThI
(TpOM3BOAUTETHLHOCTD,
BpeMmsi, 00bEM padoThI),
KYIUTH-TIPOJaku (1IeHa,
KOJIMYECTBO,

CTOMMOCTb) U pelIeHue
COOTBETCTBYIOIIUX 3aJay.
3anauun

HA YCTaHOBIIEHUE BPEMEHHU
(Hauarno,
MPOJOKUTETHLHOCTD U
OKOHYaHUE COOBITHS),

MozenupoBaHHe TEKCTa 33aJjaul: CXeMa, PUCYHOK,

TabIuIa, KpaTKas 3aluch; UCIOIb30BaHHE

TeOMETPUUYECKUX, TpapuuecKux 00pa3oB B XOJI€ pPEUICHUS
3agaun. O0cyxaeHue cnocoba pemeHuszagadu, GopMsl
3aIlMCH PEIIeHHs], PEaTbHOCTH U JIOTHYHOCTH OTBETa Ha
BOTIPOC.

JuddepenurpoBaHHble 3aJaHKs: BBIOOP OCHOBAHUS U
CpaBHEHHME 3a]1a4.

Pabora B mapax/rpymnmnax: peuieHue apupmMeTHIecKium
crocoboM 3anau B 2—3 1elicTBUS; KOMMEHTUPOBAHUE ATAIOB
pelleHus 3a]a41; pa3HbIe 3alMCH PEIICHUS OJIHOM U TOM ke
3a/lauH.

[TpakTryeckas paboTa: HaXOKACHUE J10JIU BEIMUHHBI,
BeIMYMHBI 110 €€ gone. OpopmieHne MaTeMaTHYECKUX3aMuceit:
MIOJTHASI 3aMMCh PEIIEHUs] TEKCTOBOM 3a1a4K (MOJIeINb; PEeLIeHHE
0 JIEMCTBUSAM, 110 BOIPOCAM HIIU

C TIOMOIIIBIO YMCIIOBOTO BBIPAXKEHUS; POPMYIMPOBKAOTBETA)




pacuéra KOJIMUEeCTBa,
pacxojia, I3MEHCHHS.
3amaun Ha HaXOXKJIEHUE
JOJIN BCJIMYUHBI,
BEJIMYMHEI 110 €€ J0JIe.
Pa3urle criocoOnl
pemeHI/m HCKOTOpI)IX
BUJIOB U3yYCHHBIX
3amad. OpopmieHue
pEIICHUS 10 IeHCTBHIMC
MOSICHEHHUEM,

10 BOTIPOCAM,

C IIOMOLIBIO YHUCJIOBOI'O
BBIPpAXKCHUA

eTpuueckune QGUrypbl

Hroro no pazneny 20

Paznen 4. [IpocTpancTBeHHbIE OTHOIIEHHUS H T€OM

4.1 | 'eomerpuueckue 12
buryps

Harnsgueie
IIpEeJICTaBICHUSIO
CUMMETPUHU.
OKpy»XHOCTb, KPYT:
pacrno3HaBaHHE U
U300pakeHue;
IIOCTPOEHHUE
OKPYKHOCTH 33JaHHOTO
panuyca.

ITocTpoeHne n3y4eHHBIX
reoMEeTpHUUECKUX (HUryp

HccnenoBanne 00bEKTOB OKPYKAIOIIErO MUpA:
COITOCTABJICHUE UX C U3YYEHHBIMU N€OMETPUUECKUMU
dbopmamu.

YupaxHeHus: rpapuuecKkrie U H3MEepPUTETHHBIC
JIEUCTBUS MPH BBIMOJIHEHUN U3MEPEHUIN U BEIYUCIICHUI
MEpUMETPA MHOTOYTOJIbBHUKA, TUIOLIAIN
MPsIMOYTOJIbHUKA, KBaApaTa, (PUTyphl, COCTaBIEHHOWH3
NpsAMOYTroJIbHUKOB. KOHCTpyrpoBaHue,

n3o0paxkeHue GUryp, IMEIOIUX 0OCb CHMMETPHUH;
MOCTPOEHNE OKPYKHOCTH 3aJIaHHOTO pajnyca.
KomMmeHTHpOBaHue X01a U pe3ysibTaTa MOUCKA




C TIOMOIIIBIO JINHEHKH,
YT OJIbHUKA, LIUPKYJISL.
[IpocTpaHcTBEHHBIE
reOMEeTPHUYECKUE
¢burypsl (Tena): map,
KyO, IIWUIHH]IP, KOHYC,
nUpaMuIa; pa3udeHue,
Ha3bIBaHUE.
KoncrpynpoBanue:
pa3buenue Gurypsl Ha
PSIMOYTOJIBHUKHU
(kBazpaThI),
coctaBlieHuE QUryp
U3 IPSIMOYTOJILHUKOB/

KBaApaToB

uHpOpMaLUU O TEOMETPUUECKUX (PUTypax U UX

MOJIEJISAIX B OKPY/KAIOLIEM.

VYnpaxHeHus Ha KJIacCU(PUKALUIO TeOMETPUUECKUXPUTYD
110 OJTHOMY-ZIBYM OCHOBAHHSIM.

C MOMOIIBIO HUPKYIA. M300paxeHne reoMeTpudecKuxuryp ¢
3aIaHHBIMU CBOMCTBAMM.

Y4eOHbIi nuanor: pa3iudeHne, Ha3piBaHue Guryp (mpsiMoit
yroJi); TEOMETPUUYECKUX BEJIMYUH (IIEPUMETP,ILIOIA/b).
YnpaxxHeHus: Ha KOHTPOJIb U CAMOKOHTPOJIb

nesitenbHOCTH. OTpeieNieHne pa3MepoB B OKPYKAIOIMIeMU Ha
YepTekKe Ha TJ1a3 U C TIOMOIIBI0 U3MEPUTEILHBIX TIPHOOPOB

4.2 I'eomeTpuueckue 8 [TepumeTp, mmonaas KomMmeHnTHpOBaHue X0/1a U pe3ysibTaTa MOUCKA
BEJIMUMHBI ¢burypsl, COCTaBICHHONU3 nH(pOpMaLIKH O TUIOUIAIU U crioco0ax €€ HaX0XKIEHUSI.
JIBYX-TpEX PopMyIMpPOBAaHKE U MIPOBEPKA HCTUHHOCTH
MPSIMOYTOJILHUKOB YTBEPKACHHUM O 3HAUEHUSX T€OMETPUUECKHUX BEIUYHH.
(KBagpaToB) [IpakTrueckue pabOThI: HAXOXACHUE TUIOIIAIN
¢burypbl, COCTaBICHHON U3 IPSIMOYTOJIbHUKOB
(KBaJpaToB), CPaBHEHHUE OJJTHOPOIHBIX BEIHYHH,
HCITOJIb30BAaHNE CBOMCTB MTPSIMOYTOJIBHUKA U KBaJpaTa
JUIsl peIlIeHus 3a1a4
Hroro no pazneny 20




Pa3nes 5. MatemaTtudeckas nHgopmanus

5.1

Marematuueckas
uHpopMmanus

15

Pa6ora

C YTBEPXKJICHUSAMU:
KOHCTPYHPOBAHHUE,
IIPOBEPKA UCTUHHOCTH;
COCTaBJICHUE U MPOBEPKaA
JIOTUYECKHUX PACCYKICHUN
IIPU PELICHUH 3a/1a4.
JlaHHbIE O peabHBIX
MIPOLIECCAX U ABJICHUSIX
OKPY’KaIoIllero Mupa,
IIpEJICTaBICHHbIE

Ha JUarpaMMax, cXxemax,B
TabaUIaX, TEKCTAX.
COop maTemMaTH4EeCKUX
JAHHBIX O 33JJaHHOM
00BbeKTe (uuncre,
BEJIMYNHE,
r€OMETPUYECKON
¢urype).  Tlouck
uH(popManun

B CIIPABOYHOMN
JuTepaType, ceTu
WNHTepHeT. 3anuch

uH(popManun

HuddepenurpoBanible  3aJaHud: KOMMEHTHpPOBaHHE C
UCIIOJIb30BaHUEM TEPMHUHOJIOTUH;
MaTeMaTH4YecKas XapaKTepUCTHKA MpesiaraeMoi

KHUTEHCKol curyaruu. DopMyJIHUpOBaHUE BOIPOCOB IS
MOMCKA YUCIIOBBIX XapAKTEPUCTUK,

MaTeMaTUYECKOHI

MaTEMAaTUYECKUX OTHOIIEHUN U 3aBUCUMOCTEN
(mocneaoBaTeIbHOCTD U MPOIOKUTEIIBHOCTD COOBITUH,
MOJIOKEHUE B TIPOCTPAHCTBE, (GOPMBI M pa3Mephl).

PaGora B rpymnmnax: o0cyx1eHue CUTyaui
MCTIOJIB30BaHUS IPUMEPOB M KOHTPIIPUMEPOB;
IUIAaHUPOBaHKUE cOOpa TaHHBIX O 3aJJaHHOM O0BEKTE(UuCIe,
BEJIMYMHE, TeOMETpUYECKoi urype).

JuddepenumpoBannble 3a1anus: ohopMiIeHHe
MaTeMaTHYECKOH 3alnCH; TpeICTaBIeHNEe HH()OPMAIHB
MPEI0KEHHON HITH CaMOCTOSITEIbHO BIOpAaHHOM
dopme.

KomMmeHTHpoBaHME: YCTAHOBJICHNE HCTHHHOCTH
3aJJaHHBIX ¥ CAMOCTOSATEIBHO COCTABJICHHBIX
YTBEPKJICHUM.

[TpakTuyeckue paboOThI: yueOHBIE 331a4H C TOUHBIMUU
npUOIMKEHHBIMA TAHHBIMH, TOCTYITHBIMHU
ANIEKTPOHHBIMU CPEACTBAMHU 00YUIEHUS, TOCOOUSIMU,
WCTIOJIB30BaHUE MMPOCTEHUIIHX IIKAT U H3MEPUTEIHHBIXITPHOOPOB.

VYuebnblil quanor: «lIpuMeHeHne anropuTMoB




B IIPEJIOKEHHOH TabuuIe,
Ha cron0YaroiuarpaMmme.
HocrymnHbie
AIIEKTPOHHBIE CPE/ICTBA
o0ydeHust, mocoows,
TpEHaXEPBHI, UX
MCIIOJIb30BaHUE O]
PYKOBOJICTBOM

nejarora u
CaMOCTOSITENILHO.
[TpaBuna 6e3omacHoOM
paboThI

C DJIEKTPOHHBIMHU
HUCTOYHUKAMU
uHpopMaun
(anmexTponHas popma
yueOHUKa, JIEKTPOHHBIE
CJIOBapH,
o0Opa3oBaTenbHbIE
CalThI,
OpUEHTHPOBAHHBIE

Ha JIeTed MJIaaIIero
IIKOJIFHOTO BO3pacTa).

B YUCOHBIX U IPAKTHUECKUX CUTYAIIHSIX).

Pabora ¢ nadopmarueii: yreHue, npeacTaBicHue,
(dbopMyIHpOBaHUE BHIBOJIa OTHOCHTEIBHO JTAaHHBIX,
NPE/CTaBICHHBIX B TAONMYHOHN popme (Ha auarpamme,cxeme,
JIPYTO¥ MOJIEIIH )




ANTOpUTMBI pelLICHUs

y4eOHBIX U
NPAaKTUYECKHX 3a/1a4
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